; VERSION: 1. REUISION: -d DATE: 


iL. SOCEMEN, CEP INT? ON 

e CVERVIEW 

ia coors. 

S Useno CF CACS SerUices 

S REFERENCE SCCUIENTS 

S ABBREVIATIONS AND DEF INITICNS 


mM 
t-- 


REFERENCE MOCEL 
<=.1.1 Manccsmernt Reference Medel 
2.2 SOFTWARE STRUCTURE 


1 LACS Orivec Structure 
.2 System Manecgement Structure 


2.3 CONCEPTS 
@e.3.1 Layer Entities end Loyer [nstances 
¢.3.e Service Access Points CSAPs]) 
2.3.3 Addressing 
e:a.2.1 Ch ject: Structures 
Chapter 3 LACS SERVICES FUNCTIONAL DESCRIPTION 
3.1 LACS DRIVES SERVICES 
Service ODescripticn 


sees 
Jl.@ Burter: Menceement 
Luc iP Lot Corners. 


GJ Gi) tu 


Lawak PLew esnerel “c 
cleave Flow Cantecl cs 


mh 


- WORKING ORAFT - 


Ge ee ee ee Se 2 oo ee ee re om om ol Po as en en: dl em em ee yp 


t- 


“Je idee 


mo mo 


enc ee OG ee 6 


od 


aoe we 882 es Oe « 


ErS-1: S0i%S81 
VESSION: 1 REVS 


ae ee ee 


26ee Sec e 
=.L1.%.1 
s ! & 2 
mm + @ 6 @ ¢ = 
2 t wd “G 
om © am ¢ o ° aw 
— + heb ba 
= © me @ 6 @ 
= 1 tb» & 
wt we @¢ wy 
ee ee 


7 


LAN SOFTWARE EFs-1 


STON: a 


Flow Contrel cf Rec fa 


Hendling 
Cetsseocseni= 2-ser9s 

Feesl eseraticn errcrs 
Nen-reatsl! sterstiscn erccrs 
Recoverable errers 
Gther tures c& errars 
RecuLrements sf 2cch Peoesss 


3.1.S Quality of Service 


3.¢ Service Primit 


iva Definitisn 


3.2.1 SAP Service Primitives 


a 
e 
e 


MwMiuwno tu 
Rime RR 
Mine tua Nie 


Cod dad Cad ad Gad Gd 


2.¢.¢ Cannecticnless Sate Transfer Service 


Poimitives 
3.2.2.1 Beed Conrecticriess Octa 
2.2.2.2 Write Cannecticniess Sata 
3.2.3 Connection Oriented Octe Transfer Service 
Primitives 
3.2.3.1 Cannect Recuest 
2.2.3.2 Cennect Rescense 
2.¢.3.3 Reed CO Oata 
3.2.3.4 RPecd Exsedit = Co. Caste 
3.2.2.3 toeites cea bee 
3.2.3.6 Writs Bee ed Co -eeee 
2.2.2.7 Connection Event ('mdirestien 
2.¢€.3.8 Oisetcrnect Recusset 
a-22% Menesemen= Servic= Primit: ves 
3.2.%.1 Menaegement Secquest 


RAsscciate User 
Activate Loacal SAP 
Acz=ivete Femote SAP 
fescctivete Leesl SAP 
Decctivete Semete SAP 
SAP Event Indicetisor 


Dexa Calis 


Eats: 


SAGE: 


Li/éal/ 


owt 


one 


@e 6 


es 


ene ewe =e ow ww ow « 


‘UESSICN: 


Oe ee ee 


2 


LAN SOFTWARE EFS-—1 


Ll REUISICN: da DATE: 


2.4.2 Management Event [Indication 


3.3 SERVICES PROUIDED BY LAYER INSTANCES 


Apcerdix 4 


ICOLS Commend Formet 


ea au 
2.90.2 LOS Frermet 


GQEleCT ALLS, eUt2S SNo SiAres 


Si. QGSELECT AtTRlSutes 
A.e OSJECT STATES 


Aspendix 38 EXSORS 


ies, 


- WORKING ORAFT - 
Honeywell Proprietary and Cenfidential. 


ana wee we oe maa 8 


EPS-1: 801%9S817 PAGE: 1 
LAN SOFTWARE EPS-1 
VERSICN: 1 REVISION: ad DATE: 11/21/78aS 
Chapter 1 ; 
INTRODLCTION 


31i_SOCUMENT OFS NITION 


This adacument is Qa specification ef the architecture, 
Functional charectsristics, end services previded by thre softwere 
required to supeert the Lacel Area Network Controller Subsystem 
LLSCS 2. 
1ic_OVESyley 


The LACS is an integretsed Network Controller that is capeble of 


connecting c« OPS 5S system to different types of Lecal Area 
Networks CLANS]. [It is a Fully Suffered micre-screcesser Eesed 
progremmable cammunications subsystem that cannects te the Level 


& 


y= 
ce crevided ts suscport different tunes cf Mm 
Cec). end Physical Lauss furneticneals:tiss. fi 
Physical layer suppert thet is glenned for t 


Megabus and comprises of the Fellcwing camecnents: 
- Loeeal Area Centroller CLACI] Methercbcard 

- Adepters Cupts Four) 

- Trunk Couplers CTCs] 

- RF Modems cr treanceivers 


Different tupes of aderpters, trunk csouslers, end EF Medems will 
edia Access Contrel 
me types cr MAC and 
he LACS are: 
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~- IEEE €Ce Sasesend Csma/co 


- [EEE 8C2 8eeadband Taken Bus Csecend reiecse) 


- [EEE S8ce Tekken Ring Csecend cr2elecse} 


tTRe LACS is cles SUSEESLS@ Ge. SuSsercine -ecsascers <s- 
esnmecticns se FPSXs COMI/ISON} enc RSe@se HOLC. 


the LAC methecbcord will centein gseftucr2a t2 eucesrt the 
Fcllewing [SO layer erotcesis: 


- Transpert Layer. 


iSO class 4% transpert services will ¢s 
 Bprevided Csecaond rel 


ecsel. 


- Network Leyer. Tre LACS will previde Connectisnless Netucrk 
Services Cseccnd relecsel]. The [S80 *Peroetsesl fer Previding 
Cennmectionless-mede Network Services” (CISO 684733, commenly 
knewnm cs the Internet Pretecol will ee used tsa pravide 
cennectionliess netwerk services. S8cth the "Inective Netucrk 
Leyer Peetses!” subset CNULL Netuwerk subset] and the 
*"non—-segmenting pratcesl” subset will Ee suscperted. 


- Sub-netwerk Leues. Sincs the LACS enly provides 


commecticniess tink services CLLO Type 1213, esrnnec sien 
criented subnetwork services will b6e previdec for users 
requiring reliable "Link Connection” services. [S0 Cless & 
Trensport Peetccols will be used fer this nurpese. 


- Data Link Leyer. TEEE e8Ce Deta Link prsetcecoals will te 
Supported. Type 1 (CCcnnectionless)] Legical Link Central 
CLLC) services will be srevided as defined in IESE eC2.2. 
The MAC sub-layer of the Date Link Layer will Be implemented 
oem daughter Cadapter)] Beerds cs descritec ckove. 


erder tc supsert sche LACS, a softwere driver will bs writ 
me OFS © tS erevide she intecltase ta the <2clerenc. 2 
cm £35 this, System Manegement Facilities } 


a 


T ct 


Wk 
tm tne UPS & emda LACS a. nels comtre! crd semninzss 
LACS 2s well cs the entire netucrk. 
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This specification describes the seftwoere campenents that 
support the LACS end the interfeces to these comocnerts. 
Services sarevided by these softwere comrpcnrents cson se divided 


intc twe majer categeries: Oate Transfer Services and LACS System 


Management Services. Sceftwore compenernts, therefere, includs: 


- Oriver iegic in the SPS &© that orevides tre iiinterfoce #2 
allow softwere in the OPS & access any af tre layers in the 
LACS. 


- System Management and lcyer management lcgic in the DFS &. 
- LLC, Netwerk, Subnetwerk, and Transport logic in the LAC. 
- System Management and loyer management icgic in the LAC. 


tRAis specification describes the anpsve software at c« Figher 
architectural and fFunctisnal level. Detoils of the design cre 
previded in the cerresponding component specifications. 


This specificaticn describes scftwere that has Egen felenned fer 
implementetian thet is phesed cut aver tuc relecses. The first 
celease supports primary COPS-& to DOPS-6 er ON-S) traffic cenly. 
The second relecse will allow the OPS-& ta also support secondary 
network Cterminall traffic. The term "First” ar "initicl” end 
"second” cr "next” release will Be used tao specify which relscsa 
GQ particular Functionality will be supported. The term "Future” 


will Be used For extensicns which are possible to be meade But not. 


Blenned for er cemmitted. Mention of releases is dene meinly ts 
Give a resi Fer the evoluticn of the preduct anc should net be 
taken as ac cefinitive statement. Refer tc che LACS Perecuct 
Fumctional Speeificetion fer a dafinitive statement cfr what 
Functicnelity is slanned for which relecse. 


This specificatian only describes OPS 6&6 software coamccnents 


that sperate uncer the mCL “00 OGeereting system. OPS S softwcre 
Bravicing Similar Euncticns jECut cGsersting :nm° ctnerc ceecccing 
systems sucn as CUctanet © is soutside the Ssspe sf this 
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Besides the LSC softwore mentisnec chove, the LAC will centsin 
kerneL sserstins system §£=scftwere and scftucre in<eertces 
ccutines. The scftuerce interface rcutines reside in LSC 8AM end 
are sec calied Seccuse they isclate tre LLO seftwaers fFrem tre 
merdwere cherceteristics af the megc&bus end NAC cdesters. 


LAC kernel scftuere is Besec cn c communications crianted a€.s. 
Brsviced By Sridge Communications [nc.. Kernel scftuers is 
@eecribedc in Reference C11). Scftucerse interfece routines care 
Gescc:bed in the LACS Herdwere EFS-1 (Keference (2)). 


sucewe wis wee woes Seow LOES 


This secticn describes some cf the users cf LACS services. 


Type 1 LC sprevides minimum connecticniess deta transfer 
services over the LAN. This is suitable for use By the OSA F-P 
Network Services since the OSA tTranspert Services pArcvides the 
mecessary errcr recovery mechanisms. 


the Csmnectien Oriented (CO) Subnetucrk services cre recuiced 
By the OSS X.cS services. The curpose of the CO subnetwerk layer 
13 tc ade error detscticn and recovery mechanisms cto th 
cannectionless LLC services. 


Transpert Services provide reliable connecticn criented datc 
transfer services. When used with the [nternet Network layer, it 
cisa allows the user ts communicate with reesrs “enmat ere net 
leecated cn the same LAN. Transport Services are suitcabsie for use 
by the MOD 400 Distributed Rescurce Management Cstiscn CORMOIJ. iI[t 
2$ Glisa® suitecble For caommuniecting with cther vender narcducts 
ehet supeor= [80 eclsss “* transport pretsesis. it will alsa fe 
used, By the [50 UTP enc [SU sessiscn services in che OFS-S ¢:3 
access terminels and cectnes secondary netwucrk devices cver c LAN. 
These devices will be ecsessedc vic Bridge NIUs. 


System Management Servicss ceveriable £9 AGMInsS=rStLy 
enolications cre srevided via an SRO10 inctcerfces medelled «oF 


= 
IEn= 60ce.1 Part § CSyscean Management]. These services wil -& 
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used by the OSA Node ADministratsr CNADJ end T & V Routines. 


TR:s specification uses the following dccuments acs reference. 
When &he documents cre superseded by later or appreved revieicons, 
the Latest revision shell apply. ; 


decument No. 3 Title 
la SQOL4s7%3 Local Area Netwerk Controller PFS 
2. SECSsots LGScl Area Network Glesel Functional 
=pecifticction. | | 
3. 60149765 EFS-1 CHardwerej Lecal Arec Controller Subsystem 


CLACS] Rev G. 


f 


lEEE 9$0¢e.1 CPart AJ Leeeal and Metropolitan Areq Netuerk 
Standard Gverview end Architecture Bev BB June 


1Se3:. 
S Urefet TSE 80e.1 CPart BJ Systems Manegement , Fevision IT, 
Sept isss 


G. ANSI/IEEE Std 80e.¢ce-198sS 


TEEE Standerds For Local Area Networks: Legical 
Link Control. : 


7. ANST/IEEE Std 80¢e.3-1398S 
IEEE Standards for Local Area Networks: Carrier 


Sense Multiple Access with Collision Detecticn 
CCSmaA/CDI 


im 


ANSI/IEEE Std 80e.4-1Ses : 

IEEE Standerds for Local Aran Networks: Tsken 
a Passing Bus Access Methed and Physical Layer 
( SeecifFicstions 


to 


ANSI/IEEE Std 80e.S-1sSss 
IEEE Stendards fer Lsenl Area Netwcerks: Teken 
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Intercennecticn -— sesics sxestference Mecel, OCereber 
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16. 


“Y7.., 


Le. 


Communicsticns -- Network Service Uefinicion 


TSc/OlIS sste/cao 1 


Addendum t5906—6CUtOatRhe = 6 Network 


Covering Cannecticnless-modea Transmissicn. 


138%. 
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rso/oTts e073 
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Pratscel 
Connectionless-mede Netuwerk Service. 


Servic2 Bafinition 
April 
Service Definitisn 


Aeril LSS =. 


Systems => Bete 

for srevidine the 
meu LSs% 

us April 

Systems == Detea 


-- Transport Service Jefiniticon 


Information Processing Systems == Data 
Communicst:ions == Transport Pecece=. 
Spee. f reek een. | 
tSe/OP €073/0A0 1 
Infermeticn Precessing Systems a ugceS 
Communications == Addendum 2 trerseercs. -oectces! 
Specification ta enable Cisess Feur cperatisone 
over Connecticniess Meade Netucrk Service. 


ae 2m emesr fA) men 2 sam 


ee ena FS we BOF 


| EPS-1: §01%S617 PAGE: 7 

| LAN SOFTWARE EPFS-1l 

| VERSION: 1 REVISION: a DATE: tl/ei/ss 
13. O0S-0C015-0G ESPL Softwere Technical Reference Manuc!, Val. 1, 


Kernel and Support scftuore CEridce 
Communications, [ne.] 


C2zcs-co Gccs © mCD +0c System Prosremmer’s Guide Vol ¢ 
C2ce-oc GCosS & MCD +00 System Progremmer’s Guide Vel I! 


CSA 79 Distributed Systems Administretion & Centrcl 
eRCHITECTURE . 


pSA 71 #£Distributed Systems Administration’ @& Control 
ROMINSTRATIVE EXCHANGE PROTOCOL 


DSA 7eées Oistributed Systems Administration & Contrel NETWORK 
CONTROL LANGUAGE 


OSA 76 Distributed Systems Maintainability 


Engineering Component Specification, LAN Data Structures, 
July , 1398S 


Engineering Component Specification, taAcs Briver Interface 
Services, P.Stepera July , iSes 


Engineering cmpenent Specification, LACS Criver Meccbus 
Services, P.Stcpera July , 1865S 


Engineering Component Specification, LAN Configuration 
Services, L.Vivaldi July , 1398S 


CCITT Recaommerdetion X.409, Messcce Handling  Sustems: 
Presentation Transfer Syntax and Notation, 
September , 198% 


- WORKING CRAFT - 
_ Honeywell Proprietary ene Confidential 


ae 22° we oe - = e 


| EPS-1: G014S817 PAGE: 8 | 
| LAN SOFTWARE EPS-1 
| VERSION: 1 REVISION: a | DATE: 11/21/8S | 
Crepter 2 
ARCHITECTURE 


2.1 BEFESENCE_NGDEL — 


Figure €.1 illustretess the architectural scspe cof this 
dccument. The medel is described in terms of the [SO Cpen 
Systems [ntercennecticn CCSI] Reference Medel CEM] and the [EEE 
60e medel For the Deta Link Layer and For System Menacsement. 
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MANAGEMENT ' 
. ' SCL NETWORK | 
: iNET: LAYER Se Sekt ates Raia eae eae ee 
; ‘LM :NULL OR IP ; . :Ca SuB- ! 
! ae eee ; ‘SN :NETWK LAYER! 
‘IM : CCLY TRI } 
U u 


(LM : CCSMA/CO, TOKEN BUS OR TOKEN RING? 
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‘MAC: MEDIA ACCESS CONTROL . 


Fig. @.1 LACS Reference Medel 


Tne LACS will implement the Following [SO loyer pretoccls: 


- Transport Layer. [S80 class * transport services will ss 
provided in the second relecse. IsO Class “% tTrenspert 
provides the following services: 


*“ (Connection Oriented Uata Trensfer services with Full 

error detectian and recovery. Trensport mancges oa 
| moomal and expedited data stream each ar which are 
C - gubsect to indesendent Flow cenmtrel regulations. 


* Segmenting and recssembBly. Service Data Units CSDUs] 
Supplied by the user con Be segmentsd ints multislie 
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Transport Protses! Data Units CTPOUs] and recesemtled 
et the receiving transrart antity. This alias <the 
user’s sduy $size tc be indecencent of tee cstimum s128 
cf the paw For the communication medium. 


* Mulsisiexing ‘and “ce-multielexire ¢&- Sue S mors 
correcticns ona singls Spay petn. tTeenspoert aiss 
Giitcus se 6 -6@ic ct usar eesiciss <s hmeve mere hen 


ome csnmnecticon Between them. 


* Splitting and recembining. Cless ¢& remsncrt clicus 
- Che simultenecus use cf twe cr mere metucrk paths ts 
Support the same transpert connecticn. This is 
restricted to netuwerk peths aut cf the same CLSCS. — 
Support ef multiple metucrk peths Ecr the some oe 
comnection throaugh two cr mare LACS requires the 
transport entity tc exist in the OPS-&. When using 
caonnectionless network services, it is t*he netwerk 
leayer’s responsibility te cheese the -peth cut cf the 
system to transmit on N_SOU. The splitting Funeticn is 
tnerefers transparent te the sending trenspert entity... 
Tre receiving transper= entity, hcwever, hes the 
responsibility cf maintsining the ocrder cr T_StuUs 
received fer c ceannmecticn. 


- Netwerk Layer. The LACS will provide Cannectiocniess Network 
Services in the esecend relecse. the network entity is 
responsibie For selecting the apersapricts peth CLAN] cut of 
the cantroller ts reach the cvcemete endscint. The [Sod 
"Protcecl] For Providing Connectionless-mocde Network Service” 
Ciso 8473), commenly Kneuwn as the [nternet Pratcccl will be 
used ts provide connectionless netwerk services. Esth the 
"Tmactive Network Layer Preteesl” subset CNULL Netwerk 
subset] and the "non-segmenting pretecsl” subset will te 
sunperted in the secsnd relecse. 


NUL Netwerk protsesl imelies that the link SOU cces -rct 
Corry cmy protecsl infermaticn Cthe network hkecder snly 
esntcins 1 cétst. sessitying the Network Pretecsi. [0 or 0 Fsc 
this sucset j. The. NULL Netwerk Pretsesal eniy ealicus 
point-te-scint connections ts sustems em ANY cf the LANs —_ 
St tccres co his csreroller. ins intecne>. Prstscss! wien. en WY 
“Active” Network  bLoeuss Precsesl (2.8 the link sou 
ESnCsining Metucré SocSsescal inssrneticn). ellous ceieeone 2s 
Sustem|e mot directly connected Sc ecny sf the LANS that the 
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LeCS is cannected ¢tca. The Internet Protecol CIPI] will 
LtselF ke implementsd in stcges. "The “non-segmeniing 
orotccol” subset implies thet the LACS network entity dces 
mot perform cny segmentation and recssembly. Alec the LACS 
will ect anly es an endrecint. Sfelaying sapebilities enreugh 
the LACS and tetween tuc LACS as well cs segmentct:icn and 
re-cssembly will Ee supported in a Future release. 


- Sub-network Laver. Since the Lecs only provides 
conmnectionless link services CLLC Tyne 1), cennectian 
criented suBnetwork services will Se provided far users. 
requiring reliable "Link Connection” services. Accarding ta 
the ISO Network Layer model, this is equivalent toa providing 
Q csannection ocriented Sub-Netwerk Dependent Convergence 
Poeotocel CSNOCP)] using csannectionless LLO services. The 
SNDCP services are equivalent to LLCO Type 2 or HOLC LAP-B 
services required by the X.@2S PLP (CNetwork) layer. SNOCP 
services will primerily be used Sy thre OSA X.eS Ilayer. 
Class % trenmsport prstecsols will be used ts provide these 
services. Using class ‘“ transport prctocols Cwhich ore 

 implementction effort needed tS provide the required 
services. The transpert pratecol is only used ts provide 
the connection oriented data transfer services. other 
"Transpert” services such as segment:ing/re-cssembly are nct 
usec. The format of the SAP cddresses are also different 
Fram TSAP addresses. (CSee section €.3.35 an addressing. 


- Data Link Layer. IEEE 80e Data Link oroteceals will ce 
Supported. IEEE 80e divides the Date Link Layer ints twa 
sub-layers: Logical Link Control CLLCOJ] and Media Access 
Control CMACIJ. Type 1 CConnectioniless] LLC services will be 
provided as defined in IEEE 80ce.c. In the initial trelecse, 
only the CSMA/CD MAC protecols as defined in IEEE 80e.3 will 
be supported. The Token Bus CIEEE €0e.4] and the Token Zing 
CIEESE 802.5] MAC pretsesls will Be supperted in the next 


release. The MAC prececols are implemented cn deuchtser 
ocerds. The LACS can suppert upto Four adepters ecch 
Supporting the same ar different MAC proteecsls. Cine ectuel 


mumber mayse smeller derending on type and mix afr 
Bretsocols.< | 


Im e@dcdition ts the Gata Transfer Services described cbove, 
Monagement fFecilities must be arsvided to support laceal crec 
network CLANS cpercticn. Management racilities provides 


~- WORKING ORAFT - 
tt CHONe@uwel! Preerieteryu and Canfidential 


ene ee 8&&° we © » 


LAN SOFTWARE EPS<—1 


mal 


wow ww ae Cd oer 6 


Carchsilities to start us, earry traffic, cacenfigurs, restart end 
clese dccun the LAN. | 


2.l.1 Menegement Reference Mocel 


Menegement services sre medelled after the [EEE s0e.1 Fart 
System Menagemenct document. 6Ce.1l Part 8 eceseribes c medel Fe 
meregement af tne S0e LLCO and MAC Cete Link suG-iauyers cniy. I! 
is expected that thre scme medel will Re -excendes by %rSt ¢ 
Gescribe mancsement of ail the OSi layers. Figure @.2@ is an 
extensicn cf the &80é.1 med@el ta include the layers thet cre 
supported by the LACS. 


- WORKING CRAFT - 


Ers-1i; -ECLSsSel7 | PAGE: le 


VERSTICN: 1 REVISION: a CATE: 11/21/65 


an eae Ee we wm 


oe Fe we £2] we @€ 


EPS=“i< 60iS5617 PAGE: 13 
LAN SOFTWARE EPS-1 


VERSION: 1 REVISION: ad DATE: 11/21/8S 
4—-SMOSs! 
CTSAP] U 
pal? 64. 62 ele =) See = SYSTEM 
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LME = Layer Management Entity 
LMI = Layer Management [nterface 
SMmoSf = System Menegement Oatc Services Interface 
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Meserding ta the medel, management Functions cre distrisuted 
between the System Menagement Aapplication Preesss CSMAPI] and che 
Leyer Mencgement Entity CLMEJ components within ecehm leyer. the 
SMAP cantcins the aesplicstian lavel mancsgemenct Functions such cs 
LAL Sle lisse sn and clesecoun, stctistics ealtececc ana 
Leeginge/csssrting «ets. These Functicns cre cutsice the sccee cf 
OS!t e@efinitican. tneluded alsa in the SMAP is cRe System 
Management Entity CSME). The SME is cesponsisle for surrarting 
tne peer protccsls between the SMAPS in different GSI systems cnd 
Tor interfacing with the LMNEs. 802.1 and [SO ere reesensisle fer 
¢efFining the architacture and fFuncticns cf the SME and LMEs, the 
Leyes Meneasgement Interfece CLI] between the SME ance ecch LME, 
and the peer protsesls between the SMEs in ecch system. : 


The LME is respensible fer managing the peremeters cf the -layer 
which are cf interest ts the SMAF; i.@. it keeps statistics and 
responds tc request tc upeaete cpereticnal percmeters such as 
cddresses, timer values etc. the LME is also rssponmsicle fosr 
responding to requests For perferming octions such cs updating 
states, perform leapback tests etc. and -for ceperting events te 
the SMAP. The LMI provides cn interface For the SME ts request 
the LME. ts Get and Set perameter vaiues and to perform acticns, 
and for the LME ts respond to these requests. [t elsa prevides 
en interface for the LME ta send event indications to the SME. 


Management of remate systems is performed Sy the SME in ore 
system excnrenging Fretecel Oste Units CPOUs] with tre SME in 
another system. IF the POU is a Request FOU (Get, Set or 
Action], them the remote SME is responsible For recuting it e= the 
appropriate LMEs, callecting the responses ard resturning a 
Response POU. A loea|al SME may alss genercts oan Event Indiceticn 
FOU, as a result cf an LME Event Indication, ta notify the remcts 
SMAP of local events. 


G@0e.1 allows far SME ts SME protsesl exchange to be conducted 
by directly using the Dats services cf LLC or any c& the i Ileyers 
cpove it. The services cf each Susr Pratcce. Entity. ere 
eecessed thrcugn the System Mancgemenct Cate Services [nterfcece 
ESHESt. fee cret teuses. 


Menegement services described in this erecificatian cre 


limits 
directly ta the mancgement cf the LACS end its scf&tucre leyers. 
Menacgement functions that cre provided cre: 
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- LACS Laacding/ODumping 

-~ [ACS Inieialirzsctien 

- LACS Cbhject Cantrc! and Status 
- LACS Statistics 

- LACS Testing 


Cther SMAP Functions are performed by Administrative 
Appliceticns such as the OSA Nede ACministrater CNADIJ end TaV 
Routines. These are outside the scspe of this specificcetian. 
Exchange af POUs between the Applications is dene at the sessisn 
levei following the DSA Administretive Exchange Protocol CAEP]. 


Tnzs i18 alse cutside the scope of this document. No pretoecsl 
exchange is suprorted via any cf the LACS layers in the first 
release. Management exchange maybe required between the 
DPS-6/LACS and S8ridge Server orcducts in the second relecse 
(Teo). 


A System Management Server in the OFS-S provides an interfaces 
ta the Administretive Applications to access the services 


described abcve. This is called the System Management Interface 
CSMI3. 


@.6_SQELWARE_ STRUCTURE 


Figure @.3 describes the software components required in the 
DPS-S and on the LACS Beard to implement the functions described 
in the Reference Models. The Figure also shows geome ectenticl 
users of LACS services. | 
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Ae can be seen from Figure 2.3 the current imelamertcstison ct 
LAN services is divided Between the OFS &, LACS metherscerd end 
LSeCs deaughterboards. 


The LAC daughterkoacrds eprevide Mec ana shysical lever 
services. These are mainly implementec By herdcwere and firmware 
end are described in more cetail in thre harducre ers. a 
d:fFerent daughterbecard will be implemented for each type cf MAC 
and physical layer, viz., Broadband token ous, tsken ring and 
Besespand CSMA/CO. The LACS motherbecra is capable of handling 
more than one type of daughterbcard Ci.e. LAN] cr multiple LANs 
af tne scme tupe. 


Tne LACS motherbearcd arovides the Transport, Cennecticnigsss 
Network, Cennecticn Oriented Sub-network, and Type 1 ey 
services. [mn addition it provides layer manccement services For 
eccoh icuer entity and System Mancgement servicss which croauts 
management requests and intormeaticon to and From the vericus layer 
mancgement entities. The structure af the vericus coamssnents 
providing System Management services is described in more detsi 
im section 2.2.eée. 


The LACS Driver in the OPS 6&6 is primerily responsible fer 
providing cn interface toa different types cf users of LACS 
services and contrel the activities of ecch of the controllers 
etcoched te the OFS=—é: It is possible ts access e@itner the 
trensport, subnetwork, LLC, or System Management services on the 
racs. The LACS driver provides a SRGQIOQ MCL interfaces as well as 


ao subroutine cali CLnjj] interface to access LACS services. The 
Lnj interfece can only be used by ather system Ci.e. SS Task 
CGroupi reutines Csuch as the NTD OGriver). The LACS COriver 


structure is described in more detcils in section e.e.l. 


Because LAN services cre divided into different herdweare 
modules additional support services need ts be previded ts deal 
with pessing information acress herdwere FEcundaries. these 
Support services are the Mecgckus Services sub-component of the 
LACS Oriver, end ‘the Megabus and MAC interfaces services in the 
LACS. These suprort services iselete the remcining softwere Fram 
the specifics cf the Rarduere Cmegebus or type scr MACI. 


Tne OS Kernel services in the LAC provide a basic executive 
environment for the software on the moetherbeard. Kernel services 
include process Ctesk] management, Lnterprocess cemmunications 


- WORKING ORAFT - 


hee ee a RED pi cen Sear a ig ee! E>. De eee cate gece iam em em Sagi @- ac, | ata lab “gpl , CO ais ue ee cal pk ee ts eg 


Ere vl:  6014S517 | PAGE: 18 
LAN SOFTWARE E>S-1 
‘VERSION: 1 REVISION: d BATE: Aivet/es 


aw Fw eae 2h @e @ 


° 2D MS ED GD CED GNS ED GED CSP GUD aD TD ED AED AD CE GED GND Cup ae a GED GND cP GRD COM cal GED GD <a aD ae eee a aE om E> aD aap ate cer <a ome co ED OD eu EN ae ate GP oD cP GED a ep aD aD oD GD dn «ED ea aD ea 


Cmail services], buffer mancgement, and cleck Ctimer) sgesvices. 

LACS interface services are described in mere detsil in the 
Kersawere EFS. OS Kernei Services are descriced in Ref 11. Tre 
Funcuicns cf che cther nedules shown in Fig 2.3 are descritec in 
Getail in other secticns in this serecificaticns. The remeining 
Sections cf this chepter define the structure c& the LACS Oriver 
f2.€.13, Syscam Manecgement compenents €2.e.3], end seme sesic 
concepts and nemenclictures used in this specificaeticn. 


@€.2.1 LACS Oriver Structure 


Figure 2@.% shcus the voricus components cf the LACS Criver. 
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The LACS Driver in the OFS §& is primerily resporsible far 
previding em interfece tm aiffaremt tyres «af .users scr LACS 
services anc contrel the activities cf econ cf the certc 

ettechred ts the CPSs. Ther cre tuaq tunes cf users; Cats 
Teansfer Services users end System Menegement Service users. 
Seta Transfer Service users can be Further diviced ints users cf 
erther the tremepert, sub-nmetucrk, cr LLC services cn tre Lacs. 
The LACS driver prevides a SRGIG MCL iiinterfcce cs weil«asea 
*ubrsutine cali Chnjj interfece toa uccess LACS services. The Ln} 
interface cen enly he used by other system Ci.s. SS tesk Gercusd 
routines tsuch-as the NTO Oriver]. The Oriver is responsible fer 
velidating the ceaquest and tepping the infermetisn in the [ORS ts 
that required By the appropriate layer instance en che Lacs. 
Information Between the OFS-S and the LACS is pessed ina LAN 
cantrol Slock CLO3S)] the contents sf which is layer.specific. The 
Oriver also services interrupts for the completion af the LCs 
requests. In cdditican, the System Mencger server in the LACS is 
responsible fer Iicsading and initializing the LACS end cantrolling 
the ectivitias af all the LACS contrallers attacked ts the OPS-&s 


LACS Driver services are therefore divided into the following. 


legical csomeonents: 


1. LACS Oriver If[nterface Services Cldisi. This ceampecnent 
prevides commen interfecce services tc both OUcts Services cena 
System Management Service users. See the LACS Crivec 
Interface Services Component specificeticon for details cof 
the Functions performed by this component. 


@. Leyer Servers. The layer servers perform Functicns thet 
Gre specific ta the layer ts which the services cre mepred 
ta. The Leyer Servers can be considered extensians cf the 
leyer entities on the LACS. tTnree types cf tleayer servers 
cre identified for this implementctiaon. 


1. tTreangpert and SuBnetwork Ileyer servers. Tnese 
servers provide support fer the cannmectisn eriented 
Services that are crovided Sy the i trererers enc Co 
Sup-netuwcrk layer instances cn the LACS. 


2. LLO Type 1 server. Tris oarecvides suspert Fer tre 


comnece:cnless dets transter services previded By the 
LLE subleyerc-ocn the CsScs. 
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3. System Manager layer server. This performs lecding, 
imitializing end ather management af the LACS cs well 
as an interface to administrative arpiicetians in che 
OPS-s. 


da) 


LeCs Oriver Mesabus Services (Cldms]. This cemponent 
provides commen services recuired by ail layer servers far 
interfacing with the megeabus. The ldms is cespensible far 
issuing [1/0 orders CI/O and [OL9] eeress the megebus and 
receiving interrupts from the LACS and dispatching them ts 
the appropriate Layer Server. The ldms clso prevides Flow 
control on the total crders cutstanding cn the LACS. 


@.2e.2 System Management Structure 


Figure @.S shows the varicus cempenents involved in providing 
Meanegement services. 
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System and Layer Management Functions are distributed between 
the OPS-S and the LACS. The System Management comecnent in the 
OPS-& is called the System Menagement Layer Server, or SM server. 
The SM cempoenent in the LACS is called the LSCS SM layer 
imstances. 


The System Manecger layer server in the OPS-S is responsible fer 
leading and initializing each LACS centreller -attachsd to the 
OPs-S. In addition it provides an interfece te an Administretive 
Apeplicetion or Test Routines. The only Administrative 
Arplication that is planned ta use System Mancsgement services is 
the DSA NAD. [nn the Future, a nen-OSA Administretive Aprlicatiaon 
CADAP] may be implemented. This epplication would be more in 
line with OSI and [EEE 80e Management architecture. 


The System Mancger Server is rcesoansibies fcr routing the 
recuests to the oeppropriate layer management routine. This may 
be rart of the layer server.in the DPS-& cr the layer instance in 
the LACS. IF the operation is ta be performed in the LACS then 
the request is reuted vice the System Mancsgement Layer Inetence in 
the LACS. The System Management components in the LACS and OPS-s 
are elsa capable of receiving event indiceticons From the i leyer 


management components. If the Application hes requested 
notification af events then the event indication is passed sn tea 
the epplicactian. Certain event indications Fram a layer 


management compenent cn the LACS may alisc Ce routed to the icyer 
server on the OPS-6. 


@a2_CONCEPTS 


This section describes OSI, IEEE @0e, end Honeywell Oistributed 
Systems Architecture COSA] cencepts and termineclegy that are used 
in this ssecification. 


2.3.1 Laver Entities and Leyer Instances 


(rs A Layer Entity is an active element in the leyer which 
{ co-cperat]es with peer entities By using one oar mere pretccels. 
There can be several Instances cf layer entities within a layer. 
Esch such instance is called a layer entity instance er  Ilayer 
imstence for shert. For example, the [S00 class %¢ transport 
services cam be comsidersed an instance cf a =transport eyer 
entity, while tne Connectionliess Network services and the SNOC?P 
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sub~network services ars twa instences GF network leyer 
entities. : 


A layer instance in ecch LACS is idensifrec Sy a layer numoec 
£O~-73 and @ leyer instence numsec (0-7). Layer numbBer C is 
reserved for System Mancgement. Leyear number ! is reserved ‘fsr 
MAC Cedesters] interface softuaces. Layesc mumbers 2-7 heve the 
seme definiticn as the OSI RM. 


Tne LACS is capable of supporting multiple ‘instances sf layer 


emntities at each layer. This maybe the scme types Ci.ag. 
fupperting the seme erstsesi] ar different types. if: (one 
structure defined in Fig. 2.3 there is sme instance of the 
trensport layer, tus insteances St the network leyer 


CCsnnectionless and SNOCP3 and ane instance cf LLO For ecech MAC 
edapter. 


2.3.2 Service Access Foints CSAFSs]) 


According ta the QSI RM a Service Access FPsosint CSAP] "is the 
point et which gc pair of entities in edjacent leyers use cr 
provide services” i.@. aSAP ts the intsrfece point cthrsugh 
which the service requester accesses the services cf «he icwer 
leyer service provides. | 


The neme cf the SAP is cssecicted with the layer previding the 
service. tTnus trenspoert layer services care cecessed threugn a 
TSAP, network layer services cere accessed threugh cn NSAP, SNDECP 


services cre cecessed througn an snsap- and Link Layer services 


enrough an LSAP. 


1. SNSAP tis not an [80 defined term. A Formeliu dsfined SAP 
Between the metwerk and thre SNOCP leysr is recquiced in tris 
implementation Beccuse the services cre sclit between the OFS ¢& 


and the LACS. 


@- WMReTNntms NMRAaArT ~- 


EFS-1: 60149817 PAGE: e&& 


VERSION: 1 REVISIGN: qd DATE: 11/21/65 


en ee ae &2 we © 


“ot 


EPs=l> 6OleSel7 PAGE: 2S 
LAN SOFTWARE EPS<—1 
VERSION: 1 REVISION: d Date: 1Lizei7es 


2.3.3 Addressing 


Asscciated with ecch SAP is a SAP address. SAP cddresses are 
used by the service requester as well as the service srovidar ta 
identify the ccrcespending service requester entities thet are 
engcged in a peer to peer dialogue ome eget oe 


-~—ewe. soe 


A leyer entity is typically caopable of providing services ts 
more than one entity in the layer above: i.e. it must support 
more than one SAP. A layer entity is also typically caportable cf 
using the services cf different entity instances in the IlLaysr 
Belcw it cs lang they can provide the minimum services required 
by the leyer entity. Far e.g., the ISO Class * Transport Entity 
im the LACS can provide services ts CRNO and to the [SO Sessisn 


Contral entsty i in- the wUFS-e. im turn it could use the 
Connectianless Network entity in the LACS and any cther tyre oF 
network entity in the future. Each leyer entity instance is 


therefore responsible for mapping the SAP cddresses csscciated 
with it to the SAP address of the lecwer layer entity instance 
tmat it uses to provide the services. 


In the LACcsS environment the Following definitions and 
conventions apply to the caddresses cf SAPS cssociated with 
aifferent layer entities and to their mappings to lower layer 
entity SAP addresses: 


- The LSAP cddress is defined in IEEE 802.2 as consisting of 
an LLC edcdress Field CS8hits] plus the MAC address (16 cr 46 
bits). MAC addresses Cand therefore LSAP addresses] must be 
unique for the LAN. 


There is one instance of the LLC protecol entity fer each 
MAC eadapter. Each LEC instance must Fe capable of 
supporting multipis LSAPS Cmaximum theoretical limit is ies 
per cdapter, of which && are reserved fcr assignment by 
TEEEJ. By convention an LSAP must be e¢efined fer = each 
metwork entity. If the Full structure shown in Figur2 é4.3 
is supported Sy 2 system them we nesd ts define three LSAPs 
per adapter, one each for the Cennectionless Network entity 
in the LACS, the OSA X.25 SNOCF sub-network entity in the 
LACS ame the DSA P-P entity in the OPS-6s. The following 
pre-defined values, from the lecally defined range will ce 
used For the LLC subfield for each type of LLO user: 
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IP=x"10”", OSA P-P#=X"20", OSA X.2eS5 = X"320". IF S8Ce assigns c 
Universally defined value for [FP this will Be used instecd 
ef the srivetely defined value. This canventicn elimincetes 
che need t5 caorcrd:inect2a the LLe subfield value. 


Mecping cf LSAP address ta MACSAS acresess is implicit. 


- SNSAP addresses cre identical te the LSAP address used for 
Sercing end receiving the sub-nmetwerk ILsayer eprstseci data 
umits CPOUs]. The SNOCP sub-network layer must Se capable 
ef supporting multiple users CSAPs]. Ecech user hes its cuwn 
set of SNSAPsS; one ner adepter thet it wishes te communicates 
an. in the structure snown in Fig. 2.3 there is only ore 
users; the OSA X.2S Network Entity. The LLCO subfield cf the 
LSAP will Be used in SN_POUs Csuch as Cennect Request FoI 
thet require a SAP_IO. 


- NSAP ceddresses must be unique in the netucrk. The formet 
defined in [SO Ors 8348/0880 2 must te Fallawed. NSAP - 
addresses fallawing [SO S8348/DAD e¢ conventions can vary in 
length usts a maximum length cf 20 cctets. [S50 S3s48/9aA0 = 
breaks up the NSAP address ints domains. The definitien «at 
the semantics for the OUcmain Specific Fart is left ts the 
perscn oar entity Reving cuthority cover the CLemein. The 
Format described below will Be used in the secsne relecse 
when assigning NSAP aderesses for communicating Bstween HIS 
systems end HIS and Bridge Servers. The metwerk entity 
snculd also Se capable ef supperting cther [SO standard cer 
defects standard Ce.g. MAP] farmats. 


According ts [SO 834¢8/09A0 ee the NSAP Address eyntax is ¢s 


shown: 
+ AFI $$ IDI $+ osP © 4 
‘Cl cetetjy | CVeariable] : Cupta 1S cctets) 
where 
eFI:= Rutherity and Format [dentifier. The AFI is + 


an integer in the range O-SS Cene cctati. 
The values assigned fer "Leeal” C4%S-Sl1i] must 
be used coo privetsly defined NSAP 


—— <r -— ae | 6h he Oh 2 ge =D 
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GQddresses. For these values cf AFI the ID! 
is defined to be NULL. COther AFI anc {Ol 
values are used fer [SG enc CCITT cefined 
NSAP eaddresses:. We will use «a Binery 


vepresentaticn Chex digits] tc specify NSAP 
addresses in our cenfiguretion file sa ths 
RFI must be X”43s”. 


Loi.= Imitial Domain f[dentifier. This field is 
NULL Far lecal AFI values C48&-S11. 


DSP:= Domain Specific Pert. This can be defined toa 
7 be specific toa HIS and Sridsge Cammunicaticns 
Inc. The structure used by MAP will e&s 
Followed with some medifications. This is 
described below. 


The Format of the OSP is es Foallcus. 


: Pyt. IDI | SN Addr SNPA ! NSAP Sel i; 
» Cl ocetet] |: Ce actets] : C11 setets} : (C1 octst) | 
where 

Fvt. 101s Is a Privately defined IDI that identifies 
the semantics used for the rest cf the OSP. 
A value of X”B” will be used. 

SN Addr: = Sub-Network Address. This defines the 
Ssub-network CLANIJ through which the NSAP) can 
be accessed. A value of FFFF implies that 
the eaeddress is a group NSAP address. 

SNFA: = Sub-Network Point of Attachment. This is the 
sub-network specific eddress and must 52 
unique For the subnetwork. There us a 
cne-tso-cene mapping c& the SNPA ets the LSAP 
CLLO + MACI eaddress. The SNPA shauld not, 


Nhowever, contain the MAC address sincs this 
would cause the NSAP address to change if the 
hardwere address changes Ce.g. replceing cone 
Bridge Server with ancther]). 
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NSAP Sel: NSAP Selector. Identifies the user cf tre 
Network entity. A pre-defined value CO] must 
be used by sll systems ts identify the Cicss 
% Transport entity as the Network Servics 
user. A Selactsr value sf zers is the 
default value that must be cssumed wher the 
NULL Netwerk preteesl is usad. The seleaectar 
Field can be considered a leeal icgicel 
eddress cf the SAP. 


The total NSAP address length is 15 cetsts. 


The NSAP structure described abcve allows For efficient 
network routing. This scheme, however, requires a system 
such as the OPS-&. that supperts multiple centrollers, each 
supporting multiple attachments to LANs, to be cddressec Sy 
adifferemt NSAP eddresses, cne for each LAN attachment. 
Contreller and System Group NSAP cencests cre defined se 
thet the contrealler or system can be viewed as a single 
SAP. For example, the Graup Cantraller SAP concert clicsws 
the Transpert entity to eccess network services threugh a 
single SAP: The follcwing cenvention will be used by OPS-s 
systems ta define the SNPA: 


Cctet i-ed: [Is the controller identifier CcO-rj. 
FPRPPF=Group. 

Octets 3-“% Is the adapter identifier CO-F2. 
FFFF=Group. 

OQOctets S-11: [Identifies the system. This must be the scme 


For all NSAPs suppertsd by a systam. 


An NSAP address with the subB-network field FrFF and cctets 
I-4 cf the SNPA FFFFFFFF is to Be considered as a System 
Group NSAP address. An NSAP address with the sub-network 
Pieie FFEPF cna: cctets sa" ce -<¢h SNPS FFFr 
considsred es c Controller Groupe NSAP cedcess. 


; bn 
ae 2 we 


The Conmnectionless Network Entity 18S responsible For 
selecting the peth to &e tcksen tc send c¢ rackst t¢2 a ramcts 
NSAP. The path defines the lceeal LSAP ©s usé as well cs the 
LSAP address of the statian om the LSN which is the next fren 
in: She- ceuts:. The NULL Nettwerk Pretcesl oanly ellsus 
point-to-peoint conmnecticms ta sustsms cn ANY cf the LSANS 
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attcched to this cantrecller. 
For the structure defined in Fig. 2.3, there is only cre 
transport entity so one needs to cefine only ane NSAP per 
- @dapter and-cne Cantrecller Group NSAP per controller. 


The network layer needs the Follcwing mepping infecrmeticn 


in order to determine the lecel and remote LSAP ts use when 


sending a packet to a remete NSAP. the subnetwork # is 
checked to see if the remcta NSAP is attached ts any of the 
subnetworks to which the caontreller is cettached ta. 1 a 


is net Ctrye only when tPF oapretscols used) then the 
subnetwork # is used to determine the iecel LLO instance and 
the remcte LSAP address to use to serd the N_POU. IF the 
remote NSAP is attached to one cf& the "local” subnetucrks 
then the SNPA is mapped to the lecal LLC instance and the 
remcte LSAP address. The reverse mapping is dene fer 
incoming N_.POUs. IF mapping information does not exist then 
the remecte LSAP address pessed by LLC end the remots NSAP ~ 
eddress cre used ta dynamically create the merping 
information. In the case of the NULL Netusrk subset the 
N_PDU dees nat cantain any NSAP addresses. In this case the 
SNPA of the remote NSAP is cssumed to ce FFFFFFFF plus the 
remcte LSAP passed by LLCO. The subnetwork # is set to te 
the subnetwork # cn which the N_POQU wes recsived. As 
menticnec above, the NSAP selector is defaulted ts Q. 


- The TSAP address identifies the transport service user 
entities COBNMG, ISO session etc]. The transport entity hes 
to map the local and remote TSAP addresses ts the lecal cnd 
remote NSAP addresses to be passed ts5 the network Layer 
entity. The TSAP ceddress is composed cf a Transport User 


selector field Ce octets] plus the NSAP address. This 
Qllcows an implicit TSAP address toa NSAP address mappinrgs. 
There is one TSAP per user per ecdapter. In mast cases, 


however, the user dees net want to chese the TSAP to use ts 
provide the services for a conmecticn. The LACS Priver can 
provides this independence by supperting "Grour” TSAPs. a 
group TSAP is a set of TSAPS cuned By the user. The user 


 @. It is mecessery ta define NSAPs For the DSA X.25 and P-P 


Network entities. This is cutside the scone cf this dscument. 
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may cequest services through ac singis Grsun TSAP. A TSAP 


cantaining the System Groun NSAP ecderess is ia Group TSAP. 
The driver will use the ramete TSAP cddress ts mep crenscort 
cennection recuests ‘5 the cperesricts LACS. IF the remst2 
TSAP can Se ececessecd Sy more then one conersller then the 
cre Supporting the fewest coaonnmecticns will Se chosen. 


@.3.3.1 GQBjecs Structures } 

The System Management Function cdministers thre LAN leyers Sy 
Spereting on the sarcmeters which esntre: and describe the 
Qperctian cr each of the licyers. These paercmeters are viewed 
Slightly differently in ea OSA environment then inc pure [EEE 802 
environment. Ina CSA envirscnment, information abdut seme aspect 
Gr entity cF a system are Iogiceally greuped tegether ints 
objects. Qbjects cf the same type cre in turn greuped tesgether 
inte classes cf oebjects. Mancgement cperations cre performed on 
attributes cf objects or cbject classes. | 


In en [EEE 802 envirenment contre! is exercised cver perameters. 


belonging to entities Cesmpecnents)] within a tl|ayer or sub-lcyer 
imstence. The LACS system meanegement Functicn pravides services 
which span both perspectives and ara from FRerein referred ts cs 
esjects. Objects defined Fer a Koneywell [E=SZESCSe LAN are 


- Coantroeller(tCtTj. 


Describes the LACS scerd; maintrined by the LS system 
mancgement Function. 


-~ System Management Administrative Function(SMar). 


Describes the Sustem menegement cdministrative Ffuncticn; 
meintained in LS. 


=. PRUSiGel Line tri. 


Describes the cmeracteristics cf ene jcdenter ecards’ 


gue ‘ow que te 


herducre and firmuers. . Oesceribed By eccrieucses and 
statistical informetion cver1leakies fFrem Ecth tre MAC end 
Physical levers. The FPRysiecal Line iS meintsined in the 


LACS. 
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- Physical Connection CPCI. 
Describes the physical csamnmectisan ontsa the LAN. The 
Physical Cennectian cbhiect is not supported far the LAN. 


- Logical Line CLL). 


Describes the characteristics ef a LSAP. Uescribed Sy the 
set of attributes For an LSAP. Maintained in the LACS 
board. 


- Link Connection CLK]. 


Describes the cheracteristics of the link -cannecticn 
between two LSAPs.. Described by a sst of statistics 
maintained by the LLCO layer oan the tlLink esnnecticn. 
Maintained in the LACS. The LK object is not initially 
supported by the LLC loyer Ctype [i services not supperted). 


The attributes af each object are listed in Appendix A.1. 


CSA cbhjects and [EEE S02 components heave a set cf states which 
describe their sresent oaperatisnecl carabilities. The current 
states identified for IEEESOe camponents still lack any detailed 
definition, sa the OSA state representctiaon Aas been used tos 
describe each of the objects. OSA defines seven possible statss 
which can describe any abject. These states are used for 
administration and should not be confused with the substates used 
For operational cantrol. The seven OSA states defined Fer the 
objects of a LAN ore as Follows: 


- IN“USE - The object is Fully operational and is currently 
being used By a Aigher layer object. 


- ENABLED - The object is Fully operational but is not 


currently being used by a higher layer cbhject.The Enabled 
state is meat currently supported. 


- OISABLED - The object is net available for uss By a Righer 
leyer cbject due tea a lower layer supporting abject being 
unavailable. The ODiseabled state is not cucrcentiy 
supported. 


- LOCKED The object is unavailable for service tS other 
ebjects. Entering the LOCKED state is an asortive 
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Cperaticn. 
-~ TEST - Tre cbject is uncer exclusive cantrsl sf a test 
Function. 
- SHUTDOWN - The ebject is undergting a greceful trensiticn tc 
the LOCKED state. The Shutdsawn state is net currently 
supported. | 
~ NONEXISTENCE - This is not truly a representative stete but 
1s used ts describe cbjects with which there is net an 
asscciated data structure. | 
A summery cf the OSA states to b5e implemented is shown in G4 
Appendix A.é2. ee 
f™ 
ey 
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LACS SERVICES FUNCTIONAL DESCRIPTION 


2ii_LSCS_CRIVER_SERVICES 


This section prevides a Sesic description of the services 


available toa LACS users. Since different users recuire different — 


types of services, the LACS Oriver has the responsipility ef 
exposing Transport, sub-network, LLC and System Management 
services. Following MOO “OO ceanventions, these services are 


mrovided via SROQIOQ interface. A LNJ interface will also be 
provided in the second release for users thet are in the SS greaup 
such as the NID Oriver. This interface may be designed toa 


resemble the Gate Mancger Interfaces used Setween OSA/ISO layers. 
The inj interface is FFS. 


The LACS Driver provides a mapping from the legical view 
provided via the SROQIO interfecea and the [S50 ecrientsed services 


provided by the LACS. Familiarity with MOD 400 SRQIQ interface 
is assumed. 


The terms Lecel User and Remote User cre used throughout this 
specification. 


A Local User is a generic term ta define the user af LACS 
services. Each locsl user is identified By an irn. There is cone 
Local User for each SAP exposed through the Oriver. tLscal users 
can be broecdly divided ints two categories: users cf mancgement 
services and users of dets transfer services. The type af cata 
transfer service in turn depends am the tleyer entity praviding 
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th@ service. The Oriver maps the requests made via the sRrarc 
interface ta the epprepricatese layer instsnce on the LACS. | 


2 
Net@ thet em apelicsation™ task er tcsk erscunp con ccocses cme sr 
many lever instsnmees. [t must, nowever, use different irns es 
eccess ececn layer enticy services. 


Wisgers cf detc trensfer services communiecst2 with seer 
entities. These seer entities ar2 refered to as Remote Users. 


LACS Uriver services can be divided ints three perts: 

- SAP Services. 

- Cate transfer Services. 

- Mancgement Services. 
SAP Services callow the User to create en assoecistisn with the 
system and to cctivate/decctivate use of services tnmreugh the 
SAP. They can be used by all types cf Users. 

Cette Transfer Services can in turn Be divided inta: 

- Connecticonless (CLI Services 

- Cennecticn Oriented CCOJ Services 

Whether a user has cccess to CL or CO Services ar beth depends 
on the type of services provided By the Ileyer instance. 
Currentiy the transpert end subnetwork layer entities provide 
comnectican criented secvices only wherecse the LLC layer entity 
provides cannectionless services only. The [EES 80e.2 standard 
Qllaws for sareviding coamnectionless and connection oriented 


services at an LSAP. Only Cannectionless LLC services cre 
Suprorted by the LACS. 


—_— <—- ob a amp «me «6 aD ao ae 


=. the tsem ceslicetian is used in ¢he cantext cf a Mmoclco 
GpGlicSacicon 2.2. Q requester cf SROIO services and not in the 
SSntex= cf cm cop licsticn ilcuer entity es derirec Gy JSC. 
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There are two major differences between Connectianless anc the 
Connection Oriented services provided by the LACS. 


Firstly, CO services guarantees the delivery cf datc. 
Gucranteec delivery means that the entity is capable af detecting 
and recovering from errors in mast cases. In case of 
irrecoverable errers the user is notified vie a reset or 
disconnection af the connection. Csnnectionless services do not 
provide any errer cetection and recovery mechcenisms. 


Secendly, ina CL environment, neither the Driver nor the lcoyer 


entity keeps any context related tao the cemotes SAP, i.e. na 
eh seperate queves are maintained. Thus, for example, when issuing 
4 ag read request For connecticnless data, the user cennot request 


to receive only From a specific remotes SAP But rather has toa 
request for data destined fcr its SAP regardless of the remote 
source SAP uddress. The user is informed of the source SAP 
address when the read is pasted back. Ina CO case the user can 


make requests specific ta a connection cncece the connection is 
established. 


S@e24hinte ° G$HGS 


The remainder cf the chepter only describes services cbtained 
therough the SROIO interface. The wey services are requested cnd 
provided via c LNJ interface is TBD. 


Seseend Note: "4s" 


The LACS Driver provides an interface to the Follewing SAP 
Service® primitives: 


- Asscciate User 

- Activate Local SAP 

- RActivete Remets SAP 

- Deectivete Lecal SAP 

( - Deactivate Remote SAP Csecend ewiaaea only] 


- SAP Event [Indication CCL Dats errival, Credit available, SAP 
deactivated, Connect [ndicatian]) 
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The LACS Uriver provices an interfcce es the Ffellicuing 
Connecticnless Geta Transfer Service primitives: 

- xsesccd Connecticnless Ucte 

- Write Connecticnlsss Ecata 

The LSCS Driver sreviedsas en interface ts the Fsoilcwing 
Cennmectisn Criented Oata transfer Service srimitives: 

- Connect Request 

- -Connect Response 

- Reed CO Data oes 

- Reed Expedited CO Ucts 

- Write CO Qatea 

- Write Expedited CO Oata 

- Csnnestion Event Indication CCO QOete Arrival, CO Credit 

evailesble, Discanrect [ndicaticn) | 

- QOiscecnnect Request 

The LACS OUriver supports the fallcwing Sustem Management 
Service primitives: 

- Mencgement Request 

- Menagement Event Indication 
3.1.1 Service Descripticn 

All Users must issue an Assccicts User cali Sefersa they can 
issue cnmu octhes call, the Assccicce User call. 2© e¢ Moenitsce Call 
umlike cll other calls which are SRO!IC calls. Tre user srecifies 
G SumGclic name ¢cne 28 cssignec cn iom in Seturcn. @his tea most es 
be used in cll suSsequent SROTO celis. The Criver else ceg¢g:sters ed 
sme user's Tesk Greus [0 with the exes as c user cf the irn. TIF . 
the Task Crous is abrermally aberted the exec will dacectivescs the 


SSP Cand disaesscciate the lrn] en behalf cf the user. 
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Users must then issue Activate Lecal SAP and Activate Remote 
SAP calls. The Activate Leeal SAP call encbhies the SAP comecnrent 
im «6tthe)=6carrespoanding layer entity thus “activating” the 
eveoilability of services through the SAF. 


TRe Activets Remote SAP call must fe issued Fer each remect2 
wser with which the Iiccal user wishes ts communicate. Tre user 
specifies aq symbclic meme and is assigned c logice! edcress in 


ceturn’. This loagicel address must be cessed in call subsequent 
requests requiring aq Remete SAP address. This scheme is 
consistent with the use cf irns to reference lccsl SAPs. 


Nete il: The initial relecse prevides management services 
For lsecl entities only. A Menegement Service 
user, therefcre, snmculd net issue an Sctivats 
Remcte SAP call. 


Note 2: In the First release, Ucta trensfer service users . 
Gre required to issue Activate Remote SAP calls 
For all SAPs that they expect to communicecte with 
befor2 any services to or from that SAP can ste 


provided. Also it is mnecesscry ca erovice 
configuration infermation fer cil Remets SAPS of 
interest. [nm the second celecse, it 1S anly 


necessary for the user ta issue sctivete Remotes 
SAP calls For these SAPS that it is initiating a 


conversation to (Ci.e. For which it issues a 
commect request or the First cannectiaonless deta 
transfer request]. [If addressing infoarmeticen for 


the remote SAP is not canfigured lecally it 
should be pessible tao oabtcrin them via System 
Manegement Olirectsry services. It should clso be 
possible, in the sececnd relecse, for a Remote SAP 
to initiate a canversaticn Ci.2@. issue a cannect 
request cr the first connectionless data transfer 
request] even theugh it has net been "activated” 
locally. Logical addresses are assigned 
dyneamicelly and associated with Remotes SAPs which 


%. A“ octet legicel address is returned instead af the cctucal 
SAP address since SAP addresses are varichle in length end can be 
quite long; e.g. ean NSAP csn be as large es €0 cctsts. 
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are not Ilseslily corfigured. CTrere will Be « 
limit to the number thet can cective .ct a given 


time). This essociation is bpreken when <che 
Remotes SAP is Der-ectiveted cr when the Lecal SFP 
fcr which the esszociaticon is neces is 
Ge-ecrivetad. a 


Cnee SAPS heve Been activated the usec con issue manacgemert cr 
dete trensfer service calls denending cn the type cf user. 

In the case cf a OQate Tranfer Service Wser, if the SAP suprerts 
Cu. services then the CL Service calls can Be meade in eany crcdcearc. 
tf the SAP supperts CO services then the user must first issue a 
Connect Recuest ts esteblish a ceannecticn ta a remete cr a SAP 
Event [ndicstian eell ts. receive a Cannect [Indication esall fre 
any remete SAP. The Connect Ressense call must be mace to 
respond ts a returned Connect indiceticn Event. Tre Csnnect 
Response coll is made to inform the.service provider whether ¢s 
eccept ar reject the cremcte connect recuest. Cnee a cennecticn 
hes been estcaslished, the user mecy issue any ather CO call. 


Both nermal and expedited data transfer services cre supsarted 
when CO services are used. The expedited eeta trensfer service 
3S cptional requiring negcetiatisan with thre seer transperst 
entity. It allows fer the transfer cf < limited number of cectets 


oF data toa Bypess, end given higher pricrity then, the normel 
Sta trensreac elow. : 


Gnce a Discannect Request call hes been issued cr cn avent 
umdicatian returned, indicating that the cecmnecticn hes been 
Gdiscennected Receuse cf a remotes discanmmest request cr Fer 
internal reasons, na other calls cen Se caccepted oan. the 
connecticn. The user can initiats and eccent multisis 


connections thrcugh ec SAP to the same cr different cemcte SAPs. 


The Decctivats Lseal SAP esll should be issued when all user 
ectivicty is termineted. [ft allows the executive and Oriver/slscs 
to cisen un ell the rescurces cssccictsd with the user. tris 
esll is alsa made By the exseutive if it detects an abnormal 
GEore Geo the Tesk GCreun EGssocitecrse uwistn the use. 


Tne Deactivate Remete SAP call should be issued when all us 
GES ivicty toe: the cemece Ser 2s tercminctec. ff tne Lec eel. eddrs 
2252 


Ju" 


For the remotes scp wes dynamically created then its esseac: 


f= 
eee 
pe 
— 


ro im ib 


with the rcemete SAP is Brekesn enc the Iicci:cal eddress 
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re-used tc reference another Remcte SAP. 


The interfaces to the syst2m menagement services, in beth the 


LS and the LACS, is [EEE §Ce ecr:isnteacd. le is besec cor tre 
structures cf system menagement POUs described in the standerd far 
System Menagement, I[EfESCS.1, Part 8. Tre LACS Criver System 


Meneger Server susports three tyres cf FOUS, a raquest SM POU, a 
resconse S$" POU, and an event SM POW. A user issues c cecuest 
POU to the System Manager and the Sustem Mancger ressands ts that 
recuest with a response FOL. The request and ressense Foy 
centain erauting and cperatian information. The couting. 
infermation identifies what layer and object the operction is 
on. The layer is identified by Fields describing the lever, the 
sublayer and the layer instance. The cbhject is identified by the 
layer internel selector. This Field is defined tao contain a sat 
of DCSA-like selection parameters; name, class, type, venue, and 
state of cn cbject. The operatian tinfoermatian specifies whet 
Operctian ts perform. The fsollewing cpersations cre surrertesd Sy 
the system management layer server: 


Get Read a specified attribute or ersus of ettriscutes 
cssocicated with this leyer. | 


SET Set an absect attribute or group of attributes to 
| the specified values). 


ACTION Perform the actian an the Jeger ensity or 
object. Action provides the cbhilityu ts csontrcl 
en ebject’s state ar perfsrm Ileyer specific 
Gperations. The follewing common acticns have 
been defined for LAN operations: 


- UPDATESTATE: Updates the state af an ecbject 
er component. 


- CREATE: Create an abject or caompcnent. This 
is applicable cnly From a Lecs Seerd 
perspective. In imitial releases on 
objects and csmpcnents are crected during 
IML eLalLissetian anc SSEnficurcceion «ce i=ne 
CACcs.. | 


- LIst: List the selection epcremeters (Cname, 
Class, type, venue) Fer the specified clcss 
GF ebjscts oc comeccnents:. 
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- OUMP: Dump memory of the LACS Boerd. 


- LOAG: Leaed LACS memory from the given LACS 


Beund unit. Start exacuticon frem the given 
address. ' 


In edditson toa the SM Interfces, tre interface between the LACS 
Syst2m mancscement Functiscn end the layer menagement Functicns 
will be implemented ts insure am [EEE E€Ce.1 competi siisty. 


The erimitives are described in detail in the next sectisan. 
The fFollcwing subsections describe cspects that the user hes ts 


teke ints cansiderction which are met directiy related ts the 
service. 


3.1.2 Buffer Menagement 


The Lecel User can enly cequest transfer cf cemplete SOUs via 
tne Write ond Read Octea calls. The user mey, hewever, supply 
multiple buffers ina Reed cr Write Request. I€ thre buffers 
supplied ina Reed Request cre nest lerge enough ts cantsin the 
complete scu then mo deta is trensfered. A stetus is returned 
with the actual size af the sdu. | 


The user mey specify a maximum sdu size in the Activate Leceal 
SAP coll Cf&er CL date sdusl and in the Cannect Kequest er Cannect 
Response call Cfer Cl data sdus]. If this s:2z2 exceeds a maximum 
size set up administrctively far the SAP then the smclier size is 
returned ts indicate the ectuc! meximum size ts use. Sn “ideal” 


maximum sdu size is also returned. In the CL case this 
represents the optimal siz@ ta use fer meximum perfermence 
threugh the LACS and cn the LAN. In the CO deta case, this 
represents the meximum size which will net cause the layer entity 
to segment the secu inte multiple i pdus. The maximum scdu 22 
applies ts Beth transmittsd end received deta. Any "Writes” call 
with data exceeding the maximum sdu size will Be rejected. [n 
acdition, the layer entity instance on the LACS will discard cany 
SOU tmet it receives which is larger than this size. It is 


therefcre incumbent on the user ts megoticts the meximum scu 
Ci.e. user’s POU sizei thet both the toacal ene remet2 =-xwusers 
senda. : 


be tne Lever instence cn the. CACS Sucsecrts -secmerncing, enc: ene 
SOU is lergar then tre POU then the layer instance mey request 
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partial transfers of SCUs between the OPS & and the LACS. The 
amount transfered fsr transmit depends cn the POU size and the 
amount Gf credit available. Incoming POUs care transferred 
immediately Cif a read is pending] and acknowledged. The Reed 
Request is mot pasted back until the complete: Sou is 
transferred. — 


3.1.3 Flow Control 


Data Transfer Services are Flow controlled in order ts prevent 
Gone user frem using more than its elleceated shere cf LACS 
resources. The LACS uses free memory for the LACS contrel Blecks 
Clebs] camtaining infermetion regarding each SRCIO call, for 
inter-precess messages and for the data. Since. they are all 
related to the number cf cutstanding requests, flow ceantrcsil is 
achieved By limiting this number. Seperate limits are xeost 
denending on the type cf request, for each SAP and for sacn 
connection. Flow control mechanisms cre described below far seach 
type af request. | 


3.1.3.1 Flow control cf Indication Calls 


Each User CSAP can Rave enly sme SAP Evenz= Indication eall 
pending at any given time. There can only be one snnectison 
Event [Indication call panding per cannection at any given time. 


3.1.3.2 Flow Control of Write Uecta Calls 


Flow a@F data From the lecal user tc the remote user is 
controlled by the use of Write CRedits CWCRs)]. WCR counts cre 
established fer each SAP and For each csonnecticon For CO deta. A 
WCR For the SAP C(CL_WCRI represents the number of additional 
Write CL Dete calls that the user can issue cn the SAP. There 
cre two WCR counts for the connectisn: cne for normal dets 
CCO_WCRJ and ene Fer expedited data CECO_WCRJ. They represents 
the mumber of additionel Write CO Date end Write Expedited CO 
Data calls that the user can issue. 


The initiel value For CL_WCR is returned in the Activete Lecel 
SAP cell. The initial values fer CO_WCR and ECO_WCR are returned 
in the SAP Event CCanmnect [Indicatisoni sr the Connect Request 
Cconfirm status] call. 
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Each time the user issues any Write Oceta call he sheuld 
decrement the corresponding xxx_WCR count by one. Ore cf the 
Gutput parameters returned with the call spacifiess Rew much 
additional credit is allseated to the user. This velyue smculd se 
edded to the xxx_WwCe. Only zefs ar a pesitive number cf 
Cedditisnal cradits cen S&e ellecsted i.e. credit ance allecetsd 
cannot Se revoked. tf a xxx _WOR csunrt is 22ers then che 
cerresrording write recuest ceannet be issued. [t is pessitbie For 
the user’s xxx WOR to cum dewnm te zerc and for the weer ts not 
Neve eny pending Write calls which could retentially increcses the 
coumt. If this Reprpens and more credit becsmes availabise thenea 
caorresonding event indication call is returned indicating the 
aveilasbility af credit. 


Mechanisms must be sproevided in the LACS OUriver and the leyer 
emtity in the LACS ta determine the initicl credit velue cnd to 
determine the amount cf ceditismeal cradit es allecetes. These 
mechanisms must be medularized aes much es sessikble so that trey 
com Ee repleced Sy ctner mechcnisms in the future. The Following 
mechanism will Be used in the initial relecses. 


eCu Coocec. sine isles 


The Fallcwing princinles are fFollcwed in determining the Ficw 
control mechanism: 


= ue wD 


number cf write arders that are outstanding an the 
controller in order tc guerantee thet centrallisr rescurces 
ar@ available for other operations Cperticularly read 
Operations). Limits should be put on the number cf writs 
orders that each user can Reve cutstanding sco thet cne user 
dsexs not use up all the rescurces of tne csntscsller for 
weite oapercacticns. 


1. Prineisie of fFeirnass. A Limit should Se cut on the tetel 


e. Prtincicile cf cvesr-sutsceibing: Sinee cil usess would net 
reech their meximum limit at the same time, the sum teatal 
of the credits cllecseted ts each user can exceed ters 
maximum allecented Fer write cperaticns en the cantrclisr. 
T€ the meximum allsecatad Fer tne caontreallier is reecred then 
the driver should queue up write erders in the DPS-s. 
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3. Principle cf simplicity. The overhead involved in 


providing Flow cantrol shculd be cs low as possible. 


Mesncnisms._Eor meneging_ weite CL Usts esi) Ceedits C(CLiwsi 


RA value for the maximum number of pending write requests CCL 
end normal CQ] is set up edministratively for each SAP CSAP_MPW] 
and Far the Cantroaller CCT_MPW)]. The layer entity is respensible 
For ailecating the initial credit availeble cn the LACS, as well 
as allocating additionel credit, for the SAP. The initial credit 


is set to Fe SAP_MFW. Additional credit allocated is simply 
SAP_MPW minus the sum cf credit clready allacatsd and the credit 
used i.e. the tstal number cf writes requests CCL and CO] being 


Operated on, fer the SAP, By the layer entity in the LSsCcs. IF 
this amount is negative, a value of zera is returned. 


The Driver is responsible for rassing the initial CLLWOR value 
and the additional credits, tnat is supplied by the layer entity, 
ta the user. The initial value is passed tao the user vic the 
Activate Local SAP call. The Oriver must keep treck cf the tatal 


credit aveilable in the LACS for the SAP. IF the user has z22er0 
credit and issues a Write CL Deta request, then the request is 
rejected. IF the user HAS credit and issues a Write CL Oata 


request But there is no credit available far the SAP ec £ Sf: ne 
controller then the request is queyved in the DPS-S. The emount 
GF additional credit allocated to the user is supplied by the 
leyer entity and passed an ts the user in the Write CL Deta or 
the SAP Event [Indication call. 


- S. This is only pessible when sstnh CL and CO services cre 
C provided through the SAP. In the CL only case, the user’s credit 
hoe value would also be zera. 
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The layer entity is rassensible fsr alicesting the initial 
credit aveilable on the LACS, cs well as sear Gime -ecadveverc. 
credit, for the conmecticn. The initic! credit is pessec ts the 
LACS Uriver in the Connect Recuest cr the SSF Event CCsnnect 
Indication] LOS. The initial credit is set tc be the smaller cf 
the follewing velues: the eveilable credit for the SAP and the 
credit cliccated by the remote transport entity in the Connect 
Request CCRJ er the Coamnect Confirm CCOJ] POU. Additional credit 
is allacated in the Write CO deta er the CO Event Indication 
LCs. Tris is determined ts be che difference between the 
eveaileanle credit and the sum cf the credit used and thre crecit 
Qliccated for the cennectisn. The "available credit” is egain 
the smaller value between the credit avaiicacsle on the cennecticn 
and the credit evailaBble an the SAP. If the edeitional credit is 
computed ts Be a negative value it is set ts 2erc. 


The Oriver is responsible for passing the initial CO_WCR value 
and the additional credits that cre supplied By “he lcyer sntity 
tc the user. The initial value is paessed ts the usar vic the 
Cennmest Recuest or the Cenmnect Indicaticn call. Additional 
credit is allocsted via the Write CO Data cali er the CO Event 
Indication IQRB. The Oriver must keep treck c& the tetal credit 
evailable in the LACS Fer the canmnection and Fer the SAP. If the 
user has zera credit and issues a Write CO Oeta request, then the 
cequest is rejected. If the user has credit and issues a Write 
CO Dota request but there is no credit availasle for the SAP or 
controller, then the request is queved in the OFS-s. 


Esr_mencsing Ucite Expedited CO Ueta esll 
WwCsl 


Wm WA 
on 


The tz et. scsece bo -ellcus «c exmedcited datz sau ta & 
Whee kaculeaeed cc any given time. The pateial ECO _wWCe ceturned 
vie the Connect Request cr the Coennect Indication [088 is 
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therefore set to ane. One additional credit is retucned when 
each Write Expedited CO Data call is returned to the user. The 
corresponding Write Expedited CO LCB is issued to the LACS layer 


entity even if there is mo credit available on the SAP or 
controller. 


2.1.3.3 Flow Control of Read Date Calls 


In the case of Read Dats, one needs ts limit the number of Read 
Deta calls CCL and CO] thet the user has pending as well cs the 
number cf sdus that are buffered in the LACS For the user. Two 
sets of credit values are required: read order credits(xxx_RCR) | 
end credits for buffering sdus Cxxx_SOU_CR].The maximum number oat 
Recad CL Deta calls that the user can heve pending CCL_RCRI is 
established when the local SAP is activated. The maximum number 
cf Reed CO Oeta calls CCO_RCRI] and Read Expedited CO Date cells 
CECO_RCRIJ] are established when the connection is established. 
The user should net have more than the corresponding xxx_RCR 
number of Reed Oate calls pending. 


Flow of dats From the remcte user tc the liceal user is 
controlled By the use of sdu credits. An SOU Credit value 
CCL_SDU_CRJ is established for eech SAP For connecticonless data 
amd For ecech connection For normal CO data CCO_SOU_CR] and For 
expedited CO Oeta CECO_SDU_CR). 


Mechanisms must be provided in the LACS Oriver and the laver 
entity im the LACS tao determine the initial Read Order and SoU 
credit values. These mechanisms must be medularized as much as 
possible so that they can be replaced by cther mechanisms in the 
Future. The Following mechanisms will Fe used in the initial 
release. These mechanisms Follows the same principles that cre 
used for the Write Flow cantrol mechanisms. 


Hechenisms._for_moenccing_CL_ Read Order_oend_ Sbu_ Credit 
.GLJSCR ong Cb Suu CR) 


The initial CLLTRCS and CL_SOU_CR values are established cs 
Fellows. Each SAP has a meximum Read Credit CSAP_MRCR] value set 
up administratively. There is also a maximum number of pending 
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Reed Dete ealls CCL end mormel CO data! velue fer the controller 
CCT_LMPRI set us administratively. The user mey propose ac CLLURER 
value@ in the Activetea Local SAP eall. If this value is nen-zers 
and smaller than the SAP_LMRCR then the user velue is uged, else 
the SAP_LMRECR velue is used toa determine the. initicil CL Seca 


Credit. This value is alas used ¢s CL_SOU_CR. The nesctictesd 
CLURCR and CL_SSOU_CR velues are returned im the Act:ivcts Sec. 


Sar csit.. : 


im the CL deta case, the layer entity discards inesming Suve if 
the number of SOUs that cre alrecdy queued equcls CLLSDU_LCR. the 
layer entity also sets a limit to the length cF time cry Seu is 
adlicwed ts be queued Cmaximum age c& SoU]. The sdu is discarded 
once this Limit is exceeded. The maximum cage cf a CL SDU is else 
megoticted im the same wey cs CLIRCR when an Activate Lecal SAP 
call is made. The layer entity also rejects amy Read CL Sete ics 
which causes the mumber cf pending Read CL ichs on the SAP £2 
exceed CL_RCR or which causes the total number cF& Fead ileos on 
the SAP CCL er CO} te exceed SAP_LMPR. 


The LACS Oriver rejects any Read CL Data calls if the number of 
rending Read CL Uate calls far the SAP Cnct caunting the new 
callj equals CLLRCR. IF the tstel number of Read OCeta cells CCL 
ana narmal CO) exceeds SAP_LMPR then the call is queved en the SAP 
Queue in the OPS-§s. IF it exceeds CT_MPR then it is queusd on 
the controller queue. 


Pechsnisms Sar_meancaing CO ksed Urcder_ sod SoU Credits 
COG USGE.so¢ Co Seu CeZ 


The initicl CO_RCR and CO_SCU_CR values cre estcabiishec cs 
Follews. The user may propese a COLRCR value in the Cannect 
Request or Connect Response call. MIF this value is nen-zers and 
smaller than the SAP_LMRCR then the user value is used, else the 
SAP_MROR velue is used to determine the maximum CO Read Credit 
CCO_RCR]. This value is also used as CO_SUU_CR. The negctiatsd 
CO_RCR end CO_SCU_CR velues are returned in tre Cannect Resquest 
er Canmnect Response cell. The cetuel credit oaliccectsd tc the 
peer transport entity is either COLSDULCR cr the availasie eredit 
en the SAP whichever is smaller. The inrtzal velue is specified 
in the CR or CO POuUs. Additiconmel credit is allecatsd in tre Ack 
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In the CO data case, the layer entity does moat acknowledge 
receipt cf an POU to its peer entity until it Res been transfered 
to the user's buffer in the OPS & specified in the Reed CO Oete 
Les: Subsequently it is mot possible for the layer entity toa 
receive more POUs than the allccated credit Cif it dses it is a 
protocol violaticn)]. Cther than this Fact, the Behevicr caf the 
layer entity and the Oriver is the same as for the connecticnless 
ccse except that now Limits For the camnecticn cr SAP car the 
Controller should not be exceeded. 


As For the Urite Expedited CO Oata case the initial values for. 
ECO_-RCR and ECO_SDU_CR are set to one. These velues are- alsa 
returned in the Connect Request cr Connect Response calls. 


3.1.% Ercor Handling 
This subsection describes the different mechanisms that are. 
required in the OPS-6 Oriver and the LACS to hendlie different 
types of error situaticons. 
Errors con be divided into the foliswing classes: 
~- Catastrophic Errors 
* Unrepoertoble Catastrophic Errors 
* Reportcble Catastrophic Errors 


- Fatal Operation Errors 


* Fatal Operation errers thet must be reperted ts the 
initiator of the operatian. 


* Featel cperatison errors thet must be reported tc the 
initiator of the operetion and as an event ts System 
Management. ; 


= Nen=Fatal Caercatiaon Errors. 


( - Recoverable Errors. 
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- Protccal Errors. 


- ODPS&S System Errors. 


3.1.%.1 Catastrophic Errars 


Unrepertable catastrschic errsets cre esrrers where the integrity 
QF the LACS centroller is esrrunted sufFiciantiy t*cs werrant 


> 4p tw wh 


halting the LACS centreller. Ffurthermcre the controlier ceannct 


p@2 trusted to even report the errecr. Thes2 cre typically 
harcwere errors sucn cs parity erscr while executing 
imstructians, LACS internal bus errors, atc... The eppreach tcken 


im hendling euch errers is ts immediataly halt ee Lacs 
processing in order to preserve the stcte of the LACS ct the time 
of the errars occurrences. The OPSS detects a LACS fatcl 
uncepertable catastrophic error through the cksence cf eny LSCS 
response cr es a result cf exceeding the allcwed limits Fer c 
neak’d [0 instruction. There is a possibility that the LACS will 


mot support a dump of its’ memery due ta the severity cf oc 


mnonreportable catastrephic errors. 


Reportable catestrephic errecrs are errers where the integrity 
Gf the LACS system is corrupted sufficiently to malt the LACS But 
it is pessible ts meke an effort to report the error. These are 
typically caused by software errors where the LACS system is not 
set up correctly. An example cf such an errer is the kernel 
returning a "mailbox id unknown” error when cttempting tc send a 
messcg]e ts ancather process. Any perecscess detecting a rerertcsisa 
ecctastrenahic errer must record the leeation and type cf the error 
in @ common area asscciatsd with the precess cne rercert it ts the 
"leyer” management CLA] process it is essccicted with. An error 
event indication is sent to LACS system mancgement. The LACS 
system management process will attempt ts crepert to the SM layer 
server in the OPSSs. In the event that the system mangement 
process foiled te repert it to the OPSS, it will rsquest the 


Controller "layer mencgement” toe healt the LACS. The contccller - 


LM peecess will also save an indication cf the type of error ina 
Known System Aree and set up the controlles tc NAK all [/0 arders 
excent fsr en Qutrut LACS Contra: order. tre ctLaACS CSriver 
recognizes the Fact thet the controller is OCOWN when rerected 


efforts tc issue [0 arders Fail ar upon receint af a completed SM 


event LCS stating the LACS is DOWN. If the LACS Oriver dstects a 
LACS cantroller is OCWN, it resserts this event *s the Crs-s 
resident system mancsement server. The SM server in turn sends c 
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message to the cperctor console, sends event indications to any 
administrative applications that cre interested, and deectivates 
all the SAPs. The system cor network administrator can new take 
ection such es dumping, relsading and resterting the LACS. 


3.1.4.2 Fetal eperation errors 


Fetal cperaticn errors cre errcrs which couse the precess <t2 
ebort the particular cperation thet it 2s performing and reguire 
that the tIlayer server deactivete a SAP or disconnect a 
conmection. An example of such an error is GQ perity cr 
non-existent memory error when «attempting ta perform DMA | 
Operctions between OPS-S and LACS memery for a CO Wricse. 
Qperation. Oepending on the type of error, the error is rerertsd 
via the LCS essaciated with the errsr and the layer mencgement 
process asscciated with the process, or to ‘the LACS System 
Management entity, ee te: cid. Errers reported tao System 
Management only are errors which cannot be reported vic the LCS, 
Ce.g. OMA errors aon the LCS itself]. System Management in turn 
reports the error to the SM server in the OPS&S. Tre SM server 


then motifies the layer server in the OPS-S cf the error. [fF the 
LCB is availeble ta report the error, then the OPSS layer server 
is motified of the error through the LCB. The LACS layer 


menagement may still report the error ts system management but 
only far the purpose of netifying a system management 
application. The ection taken By the layer server on receipt cf 


the error depends on the type cf service previded. In the casa 
of cannect:ionless service, the assecciated I0R8 is pested eEack 
wlth an apprepriatese status and the SAP deactivated. In the case 


ef connection ocriented service, the errcr may cause the tiayer 
server to disconnect the affected connection,and peesibly 
deactivate the SAP. This again depends on the type sf cperctian 
ond is described in mere detail in the cemponent' specificctican 
For the layer server. 


3.1.%.3 Non-Fatel cperation errors 


Non-fatal cperaticon errors are errors which couse the srecess 
fo cbort the particular aperation that it is perferming. An 
example of such an error is a write request to a non-existent 
remote SAP. The error is reported vic the LOS asscciaeted wit 
go the error, to the layer management process asseciated with the 
( process, and pcssibly toa the LACS System Menagement entity. 
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Errors cenortsad toa the SM server are in turn reported to a system 
management applicatisn. The layer server layer menagement 
precess mey csesrd the error as pert af statistical csunt or 
ignore it. [It coantinues to serve all other requests. 


3.1.%.% Seeaverabl®s errors 


Recovercbile errors cre e@rrers which cers tempercry in nmeture 
tumpiesily caused by a temporery leck cf centreller rescurces 
Ce.¢. meak’d I[OLD, no free memory etc.J]. The precess (Cin the 
DPS-s or LACS) experiencing the errer shculd.cetry the copersticn 
after a certain time period. [In generel, the tleyer mancgment 
Function shauld record these ina statistical recerd. IF the 
error cccurs repectedly then it can be trected as a fatal oar 
mon-fatel cperation error depending an the oaperctisn cseirg 
performed when the errer is detected. 


e, 


3.1.%.8S Other types cf errors 


There cre two cther types sf errors which do not Fall in the 
Classes described above. These cre pretocsl errers and Ors-6 


system errors. The effect of protecol errors such cs transport 


protcesl ervrers cre described in the carresponding pretsecsi 
specificatisn. DPS-S system errors such as "non-existant 
resource” error oan the megabus when attepting ts issue an 1!/0 


Order, causes trcps. The effect cf this is the same cs fer cther 
DPS-6 centrollers. 


3.1.4.6 Requirements cf each Process 


Eech precess oan the LACS is required ts have two Bbliecks 
pre~cssigned: cne ts use ta send an errcr event messcge ts systsm 
menagement ar ts layer manegement, and one for setting an Alarm 
Ctimer] to retry an operation which cecused a recoverable error. 


Fach layer imstanmce in the LACS (Cincluding the megctus 
interface scfFtwere) must maintain a table of errors that it csuld 
possidoly heve ta dsal with and the errecr cicss it Belengs ta. 
This met cnly medularizes the errss hmandling rewtine Sut alsa 
makes it pessiple tc change the errer class csseacieted with en 
error. -rcr example, errers treetsd normaliy es leyer cperaticn 
errors could be treated es catestrephic errors in deSBug mede sa 
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as to trap the error as scorn as possible. Each layer server 
layer management function must handle any reported errors . This 
will be used to report layer operation errers which are to fe 
vreperted to the layer server via System Management. Errcrs that 
meed to be ceported to the layer server in the OFrss must be 
coordinated with the layer instance in the LACS. Sustemn 
menacement will report the error ts the laver servers’ layer 
mencgmement Function when it receives an error event indication 
with the proper class (This is cccemplished by ae call ts the 
routine whcse address is in the layer instance tceblej]. I[t 1s the 
cesponsibility cf the OPSS layer server layer managemnt Function 
te take the appropriates action. The OPSsS .layer server lisayer 
management Function may clsa report errers to system management 
By directly calling system management. 


Appendix 8 gives a list of different error cancitisons detected 
and the class cf error that they Fall uncer. 


3.1.5 Quelity of Service 

Several primitives defined in the [SO and IES s0e@ Service 
Definition Standerds cantain a quality ef service sarameter. in 
general quelity cf service applies ts the fFollswing 
cheracteristics of data transfer: 

- trensit delay 

- throughput of succesfully transfered sdus. 

- error rate 

- priority 


- probability of Failure Ci.e. oF lasing the connection cr 
path) 


ISO and [EEE 80e allow for a quality of service sareameter to be 
essociated with each coaonnectian or with each Connectionless Oata 
ransfer. How the quality cf service paremeter is ts be used is 
mot clearly defined in [SQ er IEEE 80e. 


sits Mechanisms for providing quality of services in the OPS-&/LACS 
( ; emvirconment are FFS. A possible mechanism could be to give each 
mle user CSAP] a prisrity level from 0-7 (€(Q Being the Aighest 
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pricrityJ. The tesk levels ct whieh the user’s requests ore 
precessed by the Oriver can then be cssigned cecarding tc this 
priority level. Furthermore, in cese of LCSs being cqueved us in 
the OPS-& beccuse cF the maximum limit being: rseched on the 
controller, could be queued according ts the user’s pricrity 
level. the Leyer instance cn the LACS strictiy mrecess crders cs 
they are receivad. Their only responsibilicty weulc be tc sass cn 
the srior:ty level ts the layer beicw enc where cepplicasis in the 
FOU. 


sabunenvice Eoin. tive Def ini tien 


This section gives a detailed description cof the services 
peimitives. Note thet the primitives are described in a 
conceptual manner. The intent is to explein whet peremeters cre 
expected Fram the user ts previde a service and the effect of 
provicing the service. The actual format Csyntax] cf the call 
and its assccictad I0RB is deseribed’ in the  § compenent 
Specifications. Note alse ‘thet percmeters end status recuirad 
end returned by the executive are not described here. Whenever a 
stctus value cther than “successful” is returned it should ce 


assumed thet the requested crerctian was not performed unless 


where it ts specifically specified thet the status is a non-fetsl 
status. 


3.2.1 SAP Service Frimitives 


3.2.1.1 Associates User 
Description: 


The user must issue om Assccicats_User MCL before it can issue 
eny other cequest. The main purpese cf the call is ta assign an 
lrn tc the user and to register cwnershis cf the Irn with the 
executive. This clisus the executive to Free usp rescurces in the 
event cf an abnormal abort cf the task group esscciated with the 
user. 
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Input Parameters: 


Symbolic Name 


Qutput Parameters: 


icn 
Status: 

successful 

Symbolic Name unknown 

lrn associated with another task group 


- Comments: 


The lrn represents the lcgical address of the Local SAP. 


3.2.1.2 Activate Lecal SAP 
Description: 


This call activetes the eavailability of services through the 
SAP e 


Input Parameters: 


als 

Proposed Maximum SDOU size 
Proposed CL Receive SOU Credit 
Proposed Maximum Age cf SDU 


Qutput Parameters: 


Type of SAP 

Maximum SDU size 
Ideal SOU size 

Cl Read Order Credit 
CL Write Credit 
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Meximum Age ef SoU 
Maximum number sf cannecticaons supported 


Status: 


successful 

leck of rescurces 
umasie ts lead iecs 
sap alrecey activeted 


Effect When Genercteac: 


Tf this is the Firest call since the system is initialized then 
all LACS esntrollers im the system cre loaded end initialized. 


In all cases the cpprepriatea layer entity in the LACS is called 
ts activete the SAP. 


Tre Activete Local SAP call may ccusge the Ilcayer entity ts 
activate the SAP af the entity im the layer belcw it that is 
required tc provide services through the SAP. | 


Camments: 


The "Type of SAP” output porameter specifies the Ileyer and 


types cf services CCL, CO or seth) available te the user tnhrcugh 
this SAP. 


The "maximum SOU size” cutnut fpoeremeter is the smaller value 
Fetween the maximum size that is propesed by the user end the 
maximum size@ that can be supported By the leyer providing the 
service. IF the user perameter is null then the value supported 
By the tleayer is used. The user data buffers pessed in eny 
"Wreite” call cannat exceed this size. [t is elsa the maximum 
Size of SOU thet the user can expect t2 recsivs. The layer 


entity will discard any SDU that it receives which is larger than 
this size. 


See section 3.1.5 on Flaw centrel For an explanation of the CL 


Receive SOU Credit end the Read order credit parameters. I[fF the 
procesed Receive SOU credit is zere then the meximum Reed Credit 
value set ue For the SAP is used. RF 29er0 cecd order credit 


Cutsut paercmeter indicctes treet CL services are not proviced. 
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The "ideel SOU size” is the ideel SBU size far crtimum 
performance. 


The Maximum Age af the SOU is the time a CL SOU is buffered in 
the LACS awaiting a reed erder from the OPS-S. [+t is expressed 
as the number cf 10 msec iintervels ts hold the SQU. The velue 
returned is the smaller of the number propesed and the number 
setup fer the SAF. 


3.2.1.3 Activate Remote SAP 


Description: 


This cell returns the logical address cf the Remote SAP ts the 
user. The address is represented by cg non-zero number. This 
address must be used by the user in subsequent requests thet 
requice the Remote SAP address. 


Input Parameters: 


len : 
Symbolic Name af Remete SAP 


Q}utnut Peremeters: 


Legical Remeate SAP address 


Status: 


Successful 
Symbolic Name Unknown 
cannot access Remote Sap threugh this lecal SAP 


EfFect When Generated: 


The Oriver cbtains the legicsl address asscciated with the 
symbolic mame af the Remate user From the layer management entity 
CLMEJ of the carrespoanding layer instance end rsturns it ta the 


7 user. The symbolic mame to address mapping has to bce set up 
( Currently By configuraticen. In Future it sheuld Ef possible fer 
-— the LME ta request System Management toa access this infermeaticn 
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via a remets directory servic 5 This calli may cause the iayer 
imstance ts cell the layer below it ts activate the remcte SAP 
address tao which this remote SAP megs ts. 


Cemments: 

In order ts standardize the interfece the returnec cddress isc 
Fixed ize icgicel address (C4 cetats, rignt justified, esra 
Filled]. Tre (f%8SG Network end Trenspert prstecscsis callow fer 
varicble sizes addresses. Tre LACS tleyer instance will perferm 
the necesscry napping. | 
3.2.1.% Beactivate Lecal SAP 

Deseripsticn: 

This call cen be issued by the user when it wishes to terminctes 
cll cectivities threugh the specified SAP. It is alse issusd By 
tre executive if the user tcskK group eboerted end the tlrn 
assacictsd with the SAP is still registered with the executive. 


Input Perameters: 


len 


Qutput Parameters: 


None 
Status: 


successful 
SAP not active 


&. this may Be a central directary service cra di 
where the sumbolic name is Brcadcast cver tre LAN crea 
Gunming the SAP ressending with the actucl cddress 
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Effect When Generated: 


This call causes all activity on the SAP ta termincte. ALL 
active cannections cre tsrminated end pending recuest Blacks if 
any are returned. The SAP gces into an "inective” ststes. All 


remote SAPs csscciated with this Ilseal SAP are alsc 
der-activated. 


3.2.1.8 Deactivate Remote SAP 


Description: 


This call must be issued by the user when it wisnes ts 
terminate all activities to the specified remote SAP. 


Input Parameters: 
irn 7 
remote SAP logical address 


Qutput Parameters: 


None 


Status: 


successful 
SAP not active 


EFrect When Generated: 


Tris call ceuses ali activity toa the rcemete SAP to termincte. 
All ective cannections are terminated end rending csquest Blocks 
if any are returned. The asscciction between the tlecal and 
remote SAP is terminated. If the logical ecddress for the remcts 
( SAP wes assigned dynamically it can be re-used for assignment toa 

, cnother remcte SAP that attempts to initiets @a@ canversatiaon and 
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thet is not known te Ceonfigured by] the system. 


Cemments: 


None 


2.¢€.1.8 SAP Event [neiccatican 


Cescripfticn: 


DATE: 


PAGE: Se 


Live.7e 


The user must issue this primitive tsa encble the Oriver Cend 
the LACS] ts inform the user cf the events 


receive 


notification of. 


Only ene Event 


should Be cutstanding at any given time. 


Incut Parcmeters: 


ien 
Event 


Buffer Cfor cannect Indication user deta) 


Output 


Event 
Event 


Request Mask 


Octa Arrivel 


Additional Write credit available 


SAP Deactivatsd | 


Connect Indication 


Perameters: 


Indication Mask 
In€o 


the 


Length of data CIF Oata Arrival Event) 


 Ameunt cf additicnal credit CLF Additicanc!l 


Credit Event] 


SAP Seaectivaeted 
Deactivated Event} 
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- CIf€ Event Indicatian is Cannect Indicatian] 
* connection identifier 
* logical remote SAP address 
* remotes SAP dynamically Activated 
* expedited data apticn 
* Guality of service 
* Write Credit 


* Buffer Ccontaining user deta (Cmax 3e 
octets) ] 


Status: 


SAP not active 
Effect When Generated: 


The user specifies the events it wishes te be notified cf via 
the Event Request Mask. If the requested event cccurs Cor had 
eccured and was unreperted], the request is rsturned with the 
corresponding Flag set in the [Indication Mesk. Cnly one event is 
reported at a time. IF the User issues a request while one is 
outstanding the old request is pested back with no tindicaticn. 
The Event Mask in the new Recuest becomes effective. 


IF the Date Arrivel flag is set then this primitive is returned 
if deta arrives for this SAP and there is mo pending Read CL Data 


Request. The user is anly notified ance about the arrival of an 
SB. 


The Write Credit available Event is postsd when the user’s 
credit Read gone down ts zers Cand hence could not issue any urits 
requests] and new additianel credit is available but there cre no 
cutstanding write calls through which this fect can be reported. 


c The SAP Deactivated event is returned if the SAP is deactivated 
ge for internel reasons. 
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The Connect Indication Event is returned when a Connect Request 
POU is received from co Remote SAP. Csmnmection perameters care 
passed in the Event Info fields. The cannecticn identifier 
pesses by the lcyer instence in the LACS is medifiec before Esing 
sasseqd to the uger sc thet the Oriver cen determine when 
suSsequent calls ere made cs ts which cantrclliear supports this 
comnection. the "Remote SAP dynemicscclly cetivatsed” fercmetar 
ests es ac flag ta the user thet the c new Ilsegicai ederesss is 
Being pressed. Tre caommect recuest wes received Fremc Remcts SAP 
shet wes met known ts the LaCcS and c new entry fer it wes 
crectsd. The user must respond ts the connect indication with a 
Connect Respense or a Disconnect Request creer te indicate if i 
wishes Sc accent or reject the remotes Connec= recuest. 


Comments: 


3.2.2 Connrectionless Oats Transfer Service Primitives 


3.2.2.1 Bead Connecticnless Data 


Cescription: 


The Read Connectionless Data primitive cllews the user ts rsad 


any Connectisnless sdu destined far the specified SAF. 
Input Perameters: 


len 
buffer List Cts receive dataj 


C§utnut Perametsrs: 


buffer List Ceantaining data] 
residual range of ecch Buffer 
SGtuc.. tetel Size ¢e ieace 

cemate SAP Csocurcej] address 
remotes SAP dynemically Activated 
Quality of Service 


Seetus-: 
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successful 


insufFicscient buffer space 
SAP deactivated 
Max # of pending Reads exceeded 


EFFect When Generated: 


The request is passed on ta the LACS Cif not Limited By Flew 
control]. IF there is any data availasie Far tne user and this 
is the anly cutstanding request then the data is scssed to the 
user im the specified buffers. Ctherwise the recuest is queusd. 
When data is available the first request cn the queve Fer the SAP 
ts used te srocess the data. 


Comments: 


H 7 The "Remote SSP dynamically activated” parcmeter acts cs cs Flag 
‘toa the user that the a new legical eddress is being passed. The 
SOU was recsived from a Remotes SAP thet was mot knewn tc the LACS 
and a néw entry For it was created. 


The LACS driver allows the user to specify a list of buffers 
into which cata is ts be moved. The LACS Fills the First buffer 
an che list completely before using the second. [t is possible . 
For mere than one Buffer ta nat be Filled completely if the sdu 
1s smaller than the total space provided. A residual range is 
returned fer each buffer in the list. 


If the sdu is larger than the available space in the buffers 
then mo edata is moved and the order is returned with an 
"insufficient buffer space” status. If another read order is 
queved and this too does not Rave sufficient spece, then it iis 
Glso returned with the same status. This is continued till a 
recd order with sufficient buffer space is issued. The ectual 
Size of the sdu perameter allows the user to issue another 
request with sufficient buffer space. 


The SAP Event Indication primitive allows the user to te 
motifiesed af Q@rrival cof data without Raving the resources 
Cbuffers] oF a Read CL ODeta committed. Having @ Read CL Data 

‘“gutstanding, however, speeds up the reception af data Cavaids the 
tucm—arcuna time af receiving the Event [Indication and then 
Lssuing the Readj. 


- WORKING ORAFT - 
Honeywell Proprietary and Confidential 


SD ED ED ED ERD EE EE ED GD GD ED ED GAD ED ED. GED. ED GD EBD ED ED ED NS RD ED EE ED ED GD GED ED ED DB. EE ED GD. GD: GD. Es ED GE ED END GD EB GAD EE ED GED GD ED CD GED ED ED 68 GE GED ES 2D GD OR OD OF OR a am 


ErPS-1: §801%9817 PAGE: 62 
LAN SOFTWARE EPS-1 


VERSION: 1 REVISION: ad DATE: 11/21/55 


ED ED GAD GED ED GE ES GERD ED ERD ERD GD GD GD GD GED GD EB GD GD GAD ED ED GED SD EE ED ED ED ED GD GD EB EE ED. GD EEE GD SP AE GEO GD EB GD OP OD GB SD OD 8 4D OP 18 OD OF OD 8 OD oe 8 oe GD a OD Oo 


The SOU age is reset if a SAP Cdate errivel] Event primitive is 


returned ocr a Read Uats primitive is returned with en 
“insufficient data space” status. This gives the user mcre time 
to issue the appropriate read order te receive the deta. 


3.2.2.2 write Cennecticnless Data 


Description: 


This primitive is used to transmit a@ cennecticniess SCU tc a 


cemcte2 SAP. 


Input Parometers: 


lrn 

logical Remote SAP Address 

Buffer List Cof suffers cantaining SOU] 
Service Class 


Qutsut Parameters: 


Adcitional Write credits allicecated 


Status: 


successful 

Lscal SAP nat ective 

imsufFicient LACS rescurces 

Write Credits exceeded 

Remete SAP unknown oer not activated 


EFFect When Generctead: 
The LACS Driver pesses the request to the LACS Cif not limited 
Sy Flew cantrel cansidercticons]. The LACS sests back the request 


Gs completed cs scam ¢s the dets is cepies ints the LACS. 


Camments: 
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3.2.3 Connection Oriented Date Transfer Service Primitives 


3.2.3.1 Connect Recuest 


Cescription: 


This primitive is used when the Local User wishes to initsate ac 


connection to @ remotes SAP. 


input Parameters: 


lon 

logical remote SAP caddress 
expedited data aptian 

quality of service 

Perorpesed Maximum SOU size 
Proposed CO Receive SOU Credit 
buffer Ccontaining user data) 


Qutcut Parameters: 


connection identifier 
respecnding address 
expedited data aptian 
quality of service 
Maximum SOU size 

Ideal maximum SDU size 


, CO Read Order Credit 


CO Write Credit 
buffer Ceantaining remote user-data) 


Status: — 
succesful 
Local SAP not active 


Remote SAP unmkneown or not activated 
Discomnect Indication 
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Effect When Generated: 


The LACS driver passes the request to tre tleyesr instence 
Supcerting the lecel SAP Cspecified by the Irn]. IF the len is 
eescciates with a Sreus SAP (Ci.e. more tren -cne csonmtralisr 
Ssuccorts this SAP] then the Criver sicks the ccntrecliesr through 
wnrichn the cemote2 SAP can be eccessec. [fF mere then scne, then tre 
controller with the Fewest cannecticns is chcesen. The tlaver 
instances in the LSCS dees not return the LCOS urtil a Cannece 
Cemfirm er OQiseermnmect I[nmdicaticon POU is received For eéhis 
comnmecticn. The commection identifier passes Sy the layer 
imstance in the LACS is medified befcre being passed tc the user 
ec trat the Criver can determine, when subsequent celis ere mace, 
as to which cantraller susports this coannecticn. 


Comments: 
User Cctec is limited #5 Se octsts. 


The Receive SDU Credit input poarametec is usad to determine the 
emount of initial credit ts ecssign the remcte transpert entity 
Far this cannectison. The amount cf credit essigned by the cemcte 
transport for its receive Flew is used ts determine the emecunt of 
Write Credit returned to the user as cn cutput peremeter. 


The negctiated meximum POU size is used tao determine the ideci 
maximum SDBU size. SOUs smeller than this size will met cee 
segmented. The OPS-& server anc the layer instance im the LAcs 
are cepehle cf suprerting SOUs upta the Maximum SOU size returned 
es @ output parameter. 


3.2.3.2 Caomnect Response 

Descriptican: 

This call is mace in response to a previscusiy returned (Connect 
Indication] SAP Event call if the user wishes ta canfirm the 
Connect Request from the remote SAP. 


Input Parcmetecs: 


- WORKING CRAFT - 
Honeywell Prepristery ond Canficenticl 


VERSICN: 1 REVISICN: d DALE: 217827253 


SED GED ED ED ED ED ED ED GD ED ED GD GED SD GED EB GED GEE. GED GRD GD GED ED GED GED EES GED CED GER EE GED CED 1B AED GB GD. GED GRD GED CED SED GEE GD ED ED ED ED GED GED EE GD GD GD GR 8 OD OD GD 4B OD 4D GD 4D 4 OD aD 


aa CO wee FS wee 


& 


ErS=Ls EOLSS617 PeGe:: 65 


LAN SOFTWARE EFS-1 
’ VERSION: 1 REVISION: a DATE: 11/21/8S 
Irn 


connectican identifier 
expedited data oanptian 

Preposed Maximum SDU size 
Propesed CO Receive SOU Credit 
buffer Ccantaining user. data) 


Qutput Parameters: 


expedited deta aptiaon 
quality of service 
Maximum SDU size 
Ideal maximum SDU size 
; CO Read Order Credit 
a CO Write Credit 


Status: 


succesful 
invelid connection identifier Cconmnectian 
terminated) 


Effect When Genercted: 


The Oriver passes the request to the layer instarce in the 
controller thet is supporting the camnmectian. The leyer instance 
sends a Connect Confirm POU to the remote SAP. Credit peremeters 
are used in the same way as For Connect Request call. Negotictsed 
perometers are returned as ovtpet parameters. 


Camments: 


Comments mece for the Canmect Request order cpeoly fer the 
connect response alsa. 


It is possible For the remete transport entity to timeout end 
issue a discanmect request Sefcre the wuser issues a ccocnnect 
resoonse. The invelid connection identifier status is returned 
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3.2.3.3 Read CO Octa 
Descristicn: 


This call is issuec ¢s receive rermel dats rescsived cy <hr 
isyer instance fer this ceaennect:icn. 


(0 


Input Farsmeters: 


len 
ceonmection identifier 
buffer List 


Cutput FPerameters: 


Buffer list Ceantaining datsal 
residual range cf ecech buffer 
actual total size of data 


Status: 


successful 

insufficient buffer space 

invelid connection identifier Ceonnecticn 
disconnected] 

SAP deactivated 

Mex # of pending Reads exceeded 


EFFect When Generctead: 


7, Gnce ca ceannecticn identifier is freed up Checcuse the 
comnectioan is terminetsd] t2 smculd not be re-cssigned Fe 
cecscnadtle length cf time. TRis would recuce the cnrances of nc 
detecting errars caused Sy ¢ user issuing erders on en cirecdy 
disconnected cannecticn. 
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Some as for Read CL ODeta except that the arder is fer the 
connection. 


‘Comments: 


ct 
im 
(D 


Same as for Read CL OUeta except thet they apeiy tc 
conmnecticn rather then the SAP. 


3.¢.3.4 Reed Expedited CO Oata 
Description: 


This call is issued to receive expeditsd data received by the 
layer entity For this cannecticn. It is valid only if this 
option is supported by the cannection. IF supported, th user 
should. have: cone Read Expedited CO Data autstanding Far the length 
ef the caomnection. The deta arrivel event dees not epply te 
expedited data. 


Input Parameters: 


len 
commection identifier 
buffer 


Qutput Parameters: 


buffer Ccontadining data. Maximum 16 cctets] 
residual range of buffer 


Status: 


successful 

insufficient buffer space 

imvalid cannectian identifier Ccannectioan 
disconnected) 

expedited aptian not supported 

SAP deactivated 

Max # af pending Expedited Reads exceeded 
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Effect When Genercteacd: 
Seme as fer Reed CO Octe. 


Cemments: 


It :s net necesscry ts ceturn the ectual size cf the dats since 
the maximum Expedited SOU size is 16 sactsts. The user must 
Qlieest2 ct least 15 ecctets of buffer srace. !F net the craer is 
Teiected immediately By the Oriver. 


3.2.3.S Write CO Sata 


Deecripticn: 


This call is issued to transmit normal SOU on the specified 
‘connectisn. ° 


Input Parameters: 


lrn 
connmecticn identifier 
Buffer List Cof buffers cantaining SOU) 


Qutsut Perameters: 


Additional Write Credit 
Status: 


successful 

imvalid cennectian identifier Cconnecsticn 
discsnnected) 

SAP deactiveted 

Weite Credit exceeded 


Effect When Generated: 


The Oriver casses the request ta the Ilcyer instarce in the 
GSMGCSStLe> SUBECEting the cannects.on: £iF met. Limicged Ge. Flicw 
Gontroli restrictions. Te the SOU mes ts ES segmentsd then the 
louer instance troansters ecnig thet much ct the Solu es car Fit in 
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the mumber of FOUs that it has credit to send. The arder is 
posted back as soon as the complete SOU is transferred to the 
LACS. 


Comments: 

The ameunt of additional credit ts give the user is determ:inec 
by the @ameunt af credit available on tre cennecticn. 
3.2.3.6 write Exredited CO Oatsa 

Descripticn: 

This call is issued to transmit expedited SOU on the scecified 


connection. I[t is valid only if this option 1s supported cy the 
connectian. = | 


Input Pecameters: 


lrn 
connection identifer 
expedited cata buffer Cmaximum 16 bytes) 


Output Poremeters: 


Additional Expedited Write Credit 
Stetus: 


successful 

invalid connection identifier Cconnectian 
disconnected) 

expedited cption net supported 

SAP deactivated 

Expedited Write Credit exceeded 


EFFect When Genercted: 
The driver passes the request to the layer instance in the 


( LACS. Normally the layer instence returms the order with an 
mG edditionel credit of one cs scon as the dota is transfered to the 
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LACS. However, if a subsequent. crder is issued befcre the 
previcus expedited POU is acknawledged then it is nald in the 
LACS until the previous order is acknewledsged Ci.e. the LACcs 
will only mold tuo expedited POUs ser cenmnection at eny siven 
time]. This scheme ensures thet the user's exreditec daca eredit 
does met. go cown ts 2erea. 

Comments: 


None 


The usec must issue this primitive ts enceble the Oriver Cand 
the LACS] tc inform the user of the events on the ceanne@ction thet 
the user wishes te receive notificaticn. Oniy ecne Event 
Indication cequest should be cutsteanding ct any given tine. 

Input Parameters: 

icn 
connmecticn identifier 
Event Request Mask 

- Normal Deta Arcivel 


- Additismal Nermel Data writs eredit aeveilable 
- Disconnect [ndicatian 
Cutsut Parcmeters: 
Event Indication Mask 
Event [nfo 
= Cencen Gf Cets creived 


- Amount c& ecditicnel credit 
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- Reason code for discannect 
Status: 


None 
Effect When Generated: 


The user specifies the events it wishes ts Be netified of via 
the Event Request Mask. If the requested event cecurs Cor hed 
occured and wes unreported], the request is rsturned with the 
corresponding flag set in the Indicatian Mask. If the User 
issues a request while one is outstanding the old request is 
posted back with no indication. The Event Mesk in the new 
Request becomes effective. 


If the Data Arrivel Flag is set then this primitive is returned 
if data arrives For this connection and there is no pending Read 
C9 Data Request. The user is only notified cnece chbout the 
arrival of an Sou. 


The Write Credit available Event is pasted when the user’s 
crecit Far normal CO data write mes gome down to zero Cand hence 
could not issue any write requests] and now edditional credit is 
available But there are no outstanding write calls threugn which 
this Fect can be reported. 


Comments: 


3.¢€.3.8 Discennect Request 

Descripticn: 

This call is issued when the user wishes to terminate the 
connection. This call causes any data normal:‘or expedited that 


is queued By either transport entity to be discarded. 


Input Peremeters: 
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len 
connection identier 


Qutsput Perameters: 


Nene 
Status: 

succesful ; 

invalid connection identifier Calrecdy disconnectsd] 
discannected locally But net ecknewledsed By remote 

Effect When Generated: 

The Oriver passes the request to the kIceyer instence in the Ma” 
LACS. A QOisesnnect Request POU is issued ts the remote 
transport. The order is met returned until the request is 
confirmed or a timeout accurs. 


Comments: 


None 
3.2.% Management Service Primitives 


3.2.%.1 Mancgement Request 

Descripticn: 

This call is issued when the SM service user wishes ts serform 
an aneration anan cbject or class oF csjects under the System 


Manager’s domain. 


Input Parameters: 
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Cutput Parameters: 


buffer list 


Stetus: 


Taw 

Effect When Genercted: 

The buffers pointed ta by the buffer list cantain recuest 
informeaticn. The request information includes the layer, 
sublayer and lcyer internal selecter on which the operation is ts 

£ | be performed and the operation cade. Cperatians suppertsed are 

Get, Set and Action. The information is encoded in [EEE sde.1 
POU syntax notation. See the Sustem Management cempcnent 
specification for a description oF the POU Foermet. 


Tne buffers are also used ts return the resnonse ts the 
request. 


Comments: 


3.2¢.%.2 Management Event [Indication 
Description: 


This call is issued by the SM user to provide aq mechanism for 
SM to return Event [Indication informaticn ta the user. 


Input Poerameters: 
len 

buffer list 
Qutput Parcmeters: 


buffer List 
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Status: 
Taw 


E&fec= When Generctead: 
TSW 


Commercts: 
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aa _SEBVICES_ PSSUYIDED_BY_LEYES_ INSTANCES 
This secticen describes the mechanisms through which services 
aQre provided Sy ecch layer instance. 


Ecch leyer instence must provide SAP end data transfer services 
to the layer above it and cbtcin these services from the lceyer 


below it. In additian, the Layer Management Entity within each 
layer instance must provide layer mancgement services ts the 
System Management layer instance in the LACS. Eech layer 


instance must, therefore, be capable of providing servicss ta the 
LACS Oriver in the OPS-&S aes well as other leyer instances in the 
LACS. While the information exchanged is the same, the manner in 
which infermation is exchanged depends an whether the service 
requestcr is in the LACS or ODOFS-s. 


Inforcmstiscn_Exshenge Mechsnisms_woen_ Bequestsr_is_in_she 
Lacs 


When the service requestcr is another lcyer instance in the 
LACS, informetion regerding the service is passed as messages. 


Parameters For Request primitives cre pessed cs a message fram 
the service rcequestar toa the service provider. If the request 
requires c canfirmation Cconfirm primitive], as is the case fora 
conmnmect.request, then the Bleck used for the request messcge 
Bleck is used toa return the confirmation. If the request dces 
met require a confirmation, eas is the cese for a data.request, 
then the service provider is responsible fer relecsing the 
resources Cdata buffers etc.) associated with the request or 
passing them on to the layer below. 


Parameters for Indication type primitives such as inceming 
data.indication are passed cs a message frem the service provider 
cao the requester. Tre service requestcr is responsible far 
releasing the resources Cdetea buffers etc.J asseciated with the 
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indication or possing them on ts the leyer above. 


motion Exsbense_Meshanisms_whserc_Becuester_is_in_she 


Wren the service cequestsr is in the OCPS-&, infermaticn 
resarding the service is passesd ina LAN Contrs! Bicck CLES). 
The LACS Uriver creates the Les in OFS-S RAM arec and cesses c 
pointer ts it By issuing en "Quesut LOS Pointer” [OL cammend CFC 
= Q0S/00) ccress the mescktus. 


Perameters far Request primitives issued Ey the service 
requestor are mapped by the Oriver inta LOB perametercs and passed 


vice an [CLO command ts the service provider. The layer instcnce 
providing the service must transfer the LCB inta LACS RAM in 
Order to reed all the sarcmeters. IF the request invelves deta 


transfer then the data also must be transfered ta LACS RAM. ITF 
the cequest requires a confirmetion Cconfirm primitives, es is 
the case For a cannect.request, then the LOB is used ts return 
the confirmation. Confirmation perametsrs are OMAed from the 
LACS ta the OFS-S LCS erea crd an interrupt is issued ta indicate 
completion af the request. [Ff the request cces met require a 
confirmatian, @¢s is the case Fer a dats.recuest, then the LCS is 
released Ci.e@. a completion interrupt issued] ¢s scaen cs cll the 
mertinent information is transferred toa the LACS. 


Because af the nature of the megebus interfces, the Uriver must 
Qisa issue LCSs on benalf cf the service requestcr in order toa 


provide a mechanism for the layer instance ts pess perameters fer. 


Indication type primitives. lf the Indication requires a 
response, cs is the case fer a cannect.indicatisn, then the 
service requestor must issue aq cesponse ell which gets 
transformed into anecther LOEB cell. IF the Indicsatian dcses not 
Tequire c response, as is the case For e@ data.indicatian, then 
the service provider relecses the rescurces Cdete buffers etc.) 
esscciated with the indicetieon Cand updates cecknmoculedcement 
counters if necessary] es scan es the mecessary informetian is 
. Rramsfered ts the LCS and «¢ cemelstion interrupt is issued. 
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3.3.0.1 IQLD Commund Format 


The IGLD commend cantains a 32 bit "Address” word, a if Bit 
"Range” word, anda iO bit "Channel Number”. 


“Address” word farcmat 


The "Address” word contains the byte eddress of the start of 
the LCB area in the OPS-6. 


"Bange” werd fFoermet 


The format of the "range” word is as shewn belcuw: 


Bits 2 oe ae ee a, ee Ye: — SEO eR ee DONE Pe eT SN += ae 


where: 


Fun Cece = The type cf Function requested threugh this 
LCS; 


The fFormet cf the "Channel Number” is as shown below: 


Bits me i S27 S 


TD SED GND ED GUD GED CE <nP ERD — 2m ap Ge a ae ae aD ap —— om mp amp ep ew am SO 


' CTL aADOR LAYER # !LYR INS # | 


The [CLO Oispatcher [nterface Scftware routine thet receives the 
interrupt for the I[OLD, uses the Layer end Layer Instance numbers 
im the Channel Number tc Find the mailbox tedle associated with 
the Layer inmstence. It then uses the Functiaon Code in the rance 
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word te dismatch the [QLD infermaticn ts the a a mailpex 
im the layer instance. 


3.3.0.2 LES Fornat 


The 


Seneral fFarmet of the LOS is shewnm Below in Fig. 3.3.i. 
details sae the dats structure caomecnent speciticsticn. 


rer mcre 


Porsmetsr 


ive 


ecru 


“Interrupt Control werd ot 


Fumction Code 


Indicaters 
Buffer Descripter 
Area 


Funetion Scecific 
Input/Outcut 
Porcmeters 


Controller Status : 


Function Specific Status 


H Completion weed : 


Fig. 3.3.1 LAN Control Elceck 


fescristisco 


pte Coentrel werd: 


This werd camtsins the CruU number and interrupt level cf the 


me 


23 be 


interrupted om camepeletian cf this request. 
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Bite O-7 : RSU and MBZ2 (CThe LCB image in LAC RAM will 
contain the & LSBs of the channel number in bits 
2-7 of this word). 
Bits S=s': . CPU number. 
Bis 10-is. + Interrupt Level 
Function Code Word: 
This word epecifies the Function ts be performed. 
Indicators: ) 
The Following indicators are defined. 
- Buffer descriptor erea contains the cescriptian cf ODFRS-6 


dats buffers Caddress, range etc.J. This is used when one 
to Four buffers are used tc pass data. 


- Buffer descriptor earec contains ec peinter tod suffer 
descriptor. tris is used when mere then four buffers cre 
used. 


- Buffer descripter area centains dotc. This may be used when 
the secu size is small Cupto e¢ cctets?). This avaids the 
overhecad cf deing two OMA transfers: of the LCB and Cata. 


Buffer Descriptor Area: 


The cantents of this areca depends on the indicators Field as 
described above. 


Function Specific Input/Output Porometers: 


The Function specific parameters vary for each Function within 
the major Function code types specified in the Range word. The 
Function specific input and output parameters oare described in 
the corresponding component specifications. 


Controller Status: 
This word specifies status related to the controller. This 


status may be rceturned For any Functiscn. the. format s& .ehis 
status word is as Follows: 
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: SING: MEM! H : : : : H 
RFU MEZ CB Bits] (FC (tEXH!} RAMNE:; RAMPIMY INEMILSBIMR: 
wheres 

INU FC #= [nvelid Funetien Cade 

MEM EXH = RAM Memery Exhaust 

RAMNE - RAM leection non-existent ; 

RAMP = RAM Parity ercer 

My. - L& Memery Yellow 

NEM - Non-existent LS memory 

LEE - LS Bus parity error 

MR = LS Memery Red 


Except far the MY status which is a warning oll other errars 
ere Fatal For the creretion, i.@. the cetion requested wes met 
completed. 


MEM EXH errer cecurs when the 1/0 Oispetcher dees not Rave any 
messase bBiccks available For this channel to dispatch the LCB 
pointer from the [OLD erder to the cppropricate process. 


INU FC status is returmed if the [/C Uispatcher rcutine ceannct 
Find a mailbox ta send the erder tc er if the fFuncticn specifi 
code in the LOS is invalid. 


AlL ether errors mey cecur while doing OMA transfers from or to 
LE memery of the LCS or data buffers. 


Function Specific Status: 


The interpretction cf these status ccdes is giver in the 
description cf each primitive. The general Format cf this word 
is: the left Bute specifies the status code and the right byte 
the recsen For this status if cne exists. 


Completion werd: 


This is the last werd written Ey OMA Contrcller at ceaomplsticn 
ef the LCE. 
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Appendix A 
OBJECT ATIRIBUTES ANDO STATES 
ALL OBJECT SIIRIBUTES 
LAN ATTRIBUTES Sa 


Attributes ere those percmeaters and -vericbles which cre uwsed 

ta control and describe the vericus Functions cf each leyer. 
There ere two types of attributes which csn Se defined, these 
thet are stetic and those which can Fe changed dynamically. 
Static sarameters cre recad cnly peremeters. Trey cem Se set cently 
through CLI directives which are executed St sys ten 
initialization. Oynamic attributes can be chenged due ts internal 
canditions im each layer or threugh System Manegement' set 
requests to c layer manasement entity. AtC the initelizetian cf 
the system dynamic paremeters will be seat to default values cr ¢os 
Q set of values defined By the cpplicstion edministretar in the 
LAN management configuration File. Percametsers are described using 
X4OS syntax. Each parameter is classed cecserding to whether it is 
recdaSle oar writabis. Default values are essigned to perametrers 
which are required for crects requests. 


SYSTEM MANAGEMENT ATTRIBUTES 
Static Parameters defined in CLM directives 
SM MGR NAME CSSI [Implicit [AS string 
Neme of the LAN Meneger. Must Ef & as 
characters. Under redinecry <condicicns sl 


snmould anly Se one system maencser inter 
Ducing testing eperctions, the Tav rau 
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will resquire a dedicated interfoce with a 
unique name, T&UMGR. 


Static Parameters defined Ey LACS Hardwere oar loecded Seund Units 


MenufacturerId CO] [mnalicit [AS string 
Manufacturer neme end Esunercu. the 
manufacturer mame cansists cf the chacaecter 
string ‘Honeywell Infarmaticns Systems,USA’. 


Ststicnivuseie: Cid Implicic Cetet. strine 
Manufacturer specific station type. TBS 


OPT SUPP CSSI Impicit Integer 


2 actets.Opticns supserted. Null fer initial 
implementation. Default value sf zers. 


Dynamic Parameters defined in LAN Manager Configuration file oar 
events cccurring during LACS cperation. 


LMGR STATE CSSI3 Implicit Sequence CC 


COJ State Implicit Octet string 
2 Octet. State of System Manrcsger. Oerault 
value set tc indicate locked - O03. At CLM 
set to LOCKED. 

Cli] Substate Implicit Octet string 
1 octet. Null for initicl implementation. 
Default value of zero. At CLM set ta 
RESET 

a3 


MAX LOB CSSI Implicit [Integer 


15 bit integer.Meximum mumber cf LOSs allcwed 
For LAN manager. Default value of SS. 


CONTROLLER ATTRIBUTES 


The LACS board is described by a set of perameters located in 
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the LAN Contreal tTeble. The complete set of these peremeters 
im the LAN Central Table comprise the Cantrcller cbject. In 
eddition ts porameters describing the controller, the 
controller cabjsect will esntein peremeters descriaing ths 
stetion menesement as defined in IEEE 80c. 1. The folicuing 
Qteributes will be defined For each contrailer 
Csntreller ettr:autas 
Stctis Peremeters dsfined in CLM directives 
CT NAME CSSI2 Imolicit [AS string 
8 actets. Neme cof this controller. The neme. 
GF the controller is sased on the megabus 
sist it leacetsc in, LANCTO - LANCTF. Reed 
only. Niegel 
Cy AOOR CSSI Implicit Integer 
32 Bit integer. Megebus cddress of this 
controller. Reed only. | 
Static Porameters defined By LACS Herdwere er Icaded Scund Unita 
Hig REV CSS] [mplieit Getet string 
=f cctsts. Hardwere revisicn far this 
esntroller.Identifies the LACS SBserd. Read 
only. ; 
FW REV CSSJ Implicit cctet string 
rad ectets. Firmware revisicn for ehis 
controller. Net initiclly supperted. Read 
only ; 
SW REV CSS] [Implicit oectst string 
e ectets. Secftwere revision for this 
eantreller.Net initselly supperted. Reed ecnly 
PRAM SZ CSSJ Implicit Integer a 
16 BL tnteger. Size ce everiasi=a procedure <7 
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RAM in controller. Reed only 


QOBUF S2 CSS} Implicit integer 


16 bit integer. Size of available deta buffer 
RAM in controller. Read anly 


Dynamic Farameters defined in LAN Manager Configuretion File or 
events cceccurring during LACS cperatian. 


CT STATE CSS] Implicit eequence € 


Present state of centrcller. 


COj] Stcte Implicit Octst string 
1 octet. State cf Controller. Gefault 
value set ts indicate lccked - O3. 


C1jJ Substate Implicit Octst string 
1 octet. Default set te the reset state - 
oo.. 


MAX LOS CSS Implicit integer 


16 Bit intsger. Maximum number of LCEs 
aqliswed for cantroller. Default value set 
to: Ss. 


MAXMIO CSS] Implicit integer 


16 bit integer. Maximum number cfretries 
to do ia ar ieald instructions on the 
megabus. Default value set ts 4%. 


STATISTICS 


CT TBI CSS] Implicit integer 


16 bit integer. Tstel number of LOEEs thet 
heve Been issued to the controller. 


CT TEN CSS] Implicit integer 


16 bit integer. Tetal number cf LCSs that 
have been NAK'D by the controller. 


- WORKING ORAFT - 
Honeywell Prepriestary and Canfidential 


ED ED GED ED GEES EMD ES ED ED GED END CED ND GED ED ED ED GD ED ED ED ED ED EE EG RD ERD GED OED ED OED. SE ND ED GD GEE ED Gs GED GE GE GD SD GS SD SS SS GN GS SD SE es a es ee Ge ee 


BPS~1l: 66155827 PAGE: &65 
| LAN SOFTWARE EPS<-1 
VERSION: 1 REVISION: d DATE? 12 7/e2l7ss 


ee @2 ee 2 e we © 
ee Ff we fe ew 8 


. OY CHD CD ED TEP A GE EP GD ET AR ED ED OS ED A a eae any Ene a wR eo cee a et a ae ee ee ee Oe Ee ce Ce ee a i ee ee ee ee ee SD ND GED ED ED GED GAD GD GED Gh ED GD GD GD GH aD a a 


CT TBF CSS] [mplicit integer 


1S bit integer. Toatsl number of LCds thet 
heave been queved By the centrsller because cf 
Flew control rscsons. 


PHYSICAL LINE ATTRIBUTES 


The adepter bBeerd cen each caontrclier is‘describec by a set cr 
neoremeters iceated in the LAN Adeptsr Table. Tne complete set cf 
these perameters is tne LAN Adapter Teble comprise the Physical 
ine cbject. The Prusical Line object is a OSA esmeest which 
encompcsss®s cspects cf escth the MAC end PRysical layers in the 
TEES 802 stendard. [In arder ts remain as Faithful cs pesesibiea ts? . 
Both CSA and S§0c, the attributes af the Physical Line have Besn ore 
saorticicned ints MAC ettributes and Physicel layer attrisutss. 
The attributes of the Physical Line describe attributes which care 
uUNique £28 @ perticular protscec! as well cs attributes comman tc 
more than one protocol. The Foallowing perameters descrike the 
attributes of the MAC and Physical layers 


L& Derendent Attributes 


Static Parameters defined dus ts Lacs herdwcre ef in 
Configuration File directives 


PDAPT NAME CSS] Implicit ectetstring 


8S octets. Neme af the cdentsr. Neme is 
assigned during CLM Besed on the controller, 
the adapter is leaceated end its psesiticn 
essigned cn the centrollerc. The neme is cof 
the form, RAOPTCO - ADPTOS through AODPTFO - 
AOPTF3S. Reed only. 


€ ectsts. Lauer instance identifier. If is - 
value related tsa the index cf the layer 
imsteance tcBle seinter in etre lsyer tcclis 
The velue is Setween O anc 7. Reed cnly 


pub 2 CSS2 ime lteite: SSestserins 
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© ccetets. Heardwere identifier af adapter. 
Read only. TBS 


CSMA CSss2 


SCAPT FWREV CSS] Implicit octetstring 


2 octets. Adaster Firmucre cevision number. 
Net initially supported. Read only. 


Dynamic Parameters defined in LAN Manager Configureticn File or 
events ccecurring during LACS operation. 


ACAPTER STATE CSS] [Implicit sequence . 


Stete of adapter, summery of MAC and Physical. 
Initialized at CLM tea LOCKED and RESET. 


COjJ State Implicit Qctet string 
lL octet. State of the Adapter. Initial 
vadlue set ts indicate lecked - 03. — 


C1] Substate Implicit Octet string , 
1 octet. Initially set to the reset state 
oe Ole s 


MAC Layer Attributes 

Static Perametsers defined in Configuration File directives 

MAC ADOR CSS) Implicit integer 
“8 bit integer. MAC address. MAC addresses 
only 16 Bits long will be right justified ond 
q 3e@ MSB zerced. Defcult velue will be zero 
Cif that makes any sense Fer MAc leyer 
management). Read only. | 

MAC AQOLN CSSI [Implicit integer 


16 bit integer. Length of MAC cderess C1E cr 
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48). Default will be a value 


Static Porameters defired im CLM directives 


MOCEM TYPE COSI Implicit cetetstring 


of 48. Read 


e actets. Tupe ef medem fer ‘this edaepter. Nec 


initially supperted. 


Oynemic Parameters defined Ey events cecurring during Lacs 


cperation. They are all initialized ts zerc. 


PCEPO 
TX FRM CSS2 Implicit Integer 


16 bit integer. Number cof 


frames sent. 


correctly Cnet caberted due ts errcers]. Read 


only. | 


POEDA CSS3 Implicit. Integer 
16 Bit integer. Number of cctsts 
only. | 


PoReeo | 
RCV FRM CSS] Implicit [nteger 


senct.. 


70 


eca 


16 Bit integer. Number of Frames received 


ecorrectly.. Read enly. 


PCROAR CSSJ [mplicit Integer 


16 Bit integer. Number of cetet 


Read only. 


S$ received.. 


PCACR 

CUR Exe CSSa implicieé integer 
16 Bit integer. Number oF cvercuns.. Read 
enly 

og ag 


PES £22: CSS) [Aelici:: Incece> 
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a 


é pa a 


Zur. 
Say 
1 


SCRAS CSS2 


PEAHY -ESSi 


PEXER (CSS) 


PCEER tSSi 


PCRAL 


ALN ERR CSS 


PCRsG 
FERRER CSS) 


PCREN ‘ESE 


PCES¢ Css) 
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16 Bit integer. Number of FCS, checksum cr 
pority erroers.?. Reed only. . 


Implicit Integer 
16 Bit intsger. Number cr abort sequences 
received.. Read cnly. 


Implicit Integer 
16 Bit integer. Number cf hardwere errors 
signalled by the contrceller.: Read sniy. 


Implicit Integer | 
156 Bit integer. Number of frames received 
imecsrrectiy (Ctotal caf bBelsw errors].. Read 


only. 

Implicit Integer 
16 Sit integer. Number of frames sent 
incorrectly Ceaborted due ts error]. Read 
only. 


3 Implicit Integer 


16 Bit integer. Number of misaligned packets 
discarded due to CRC errors.. Read only. 


Implicit Integer 


16 bit integer. Number of correct pocksts 
discerded due toa tleck of resources. Read 
only. 


Implicit Integer 
16 bit integer. Number of received POUs 
discarded due to length errcr.. Reed only. 


[Implicit Integer 
16 Bit integer. Number of transmit deffercals 
due to medium Busy... Read only. 


Imolici¢ Integer 
16 Bic integer. Accumulated number of 
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transmit defferals due tao medium Busy. Read 
anmly. 


PCECO CSS [Implicit [nteger : 
16 Bit integer. Number cf send cabcrted due ts 
ececllisicn detecticon an the ectls.. Recd only. 


POXCe. £SS2 itmplicisc intseer 
16 bit integer. Number cf cslilis:oenms speiling 
recepticn. : 


LOCAL LOGICAL LINE ATTRIBUTES 


The Legicel Line represents cn interface to the physical line. A 
Lagical Line in a OPS& is represented tleecliy Sy a Ilegical 
rescurce mumber (CLEN]. A cemete@ Legicel Line is represented by c ot od 
Ssub““$LRN. The 802 concept cf a Lagical Line is represented by a 
Link Service Access Fcint CLSAPI, which can be remotes ar local. 

the fFoliacwing set af poremeters describe the attributes 
essccicted with a lecal LSAP or Legical Line cbhject :? 


Static Paremeters defined in CLM directives 

LE/LACS Dependent Attributes 

LSAP NAME CSSI Implicit [AS string 
S ectets. Name cf LSAP. A LSAP name is 
assigned threugh a create LSAP cperatian. 
Reed only. 


LSAP LRN CSS] [mplicit integer 


G@ Bit integer. LRN asscciated with LSAP. 
Reece only. 


SAPLAY CSS] [Implicit integer 


Bit integer. Lecyer the SAP is defined 
am. Velue c& O-7.. Seed enlg 
LAYINS CSSi tmelicis 2ntecer 
SB: BLe integec. Lauer inscencs che Sar is mee 
defined in. Value of 0-7. Reed enly (¢ 
- 


LeeesOe Ger ined Resributss 
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LSAP ADDR CSS] Implicit integer 

S bit integer. LSAP Address. Read only. 
Static Paremeters defined By LACS Hardwere oar loecded Bound UnLts — 
LLc SW REV CSSI Implicit eectetstring 


& ectets. LLCO softwere revision number. 
Read only. Not initially ‘supported. 


Dynamic Parameters defined in LAN Manager Configuration fiie or 
events occurring during LACS cperaetion. 


LE/LACS Dependent Attributes 


LSAP STATE CSS] Implicit sequence . 


- Present state af the LSAP. 


CO] Stats Implicit Ostet string , 
. 1 ccetst. Stete cf the LSAP. Default value 
set ta indicate locked - Q3. 


Cli Substate Implicit Octet string 
1 ectet. Default set to the reset state - 
oo.. 


} 
LOGADD CSS] Implicit integer 
16 bit integer. Initial value is zere until 
activate local SAP request, LACS LLC LME 
Function determines logical address while 
activating SAP. 


MAX TX BUF BYTES CSS] Implicit integer 


18 bit integer. Maximum number of 
Bytes cf data buffer cilcwed for tris 
LSAP oan transmit cperetians. Osfault 
value set ta gs. , 


MAX RCU BUF BYTES CSS] [Implicit integer 


18 bit integer. Meximum number of 
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DATE: 


G& datc buffer allawed fcr 
on receive 
eet ts ss 


a 


LSAP TYPE VECTOR CSS] [mplicit bitstrine 


8 


Bits. 
Initially only type cne-servic 


Suppertes servics 


(0 


Ee sucoportsc. 


= $8 


- Q1 Type I 


- Ce 


~ O03 Type 
- 0% Type 


sp 
Lid 
IV 


Type 


MAX LPDOW SZ CSS] Implicit integer 


16 Bit integer. Maximum LLPOU size 
Default value sat ts 
implicit integer. 


Sytes. 


R MXKC Css 


in 
Gea 


mud 6 


PSG=e: 


Livet/es 


this 


Maximum number of connections cllowed for 


this SAP. 
caonnectianless 


Cefeult 
SAFSs 


velue of 22ro0 


1S €o esnnecticn criented SAPs. 


LSAP Statistics: 


maintained per LSAP fer 


integer. Current number 


commections fer this SAP. Reed anly. 


Totcl number 
xs the SSP. 


ef Loss 
Read enly. 


The folicwing csunters «are 
Cperaticns: 
R CUKC (C8983 Implicit integer 
8 Hic 
R TCS! CSS] Implicit integer 
1s. Bat integer. 
heve seen issued 
C 103" CSSs. imelieic intscec 
16 Bis integer 
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ecoeracticns. Default 
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heve been NAK'DO by the SAP. Read anly. 
C TCSF CSSJ [mplicit integer 
16 Bit inteeer. tetal Number. «cf LESs -enee 


heave been queved by the SAP because cf Flicw 
control recscns. 


LKEPO CSS] [Implicit [nteger 


16 bit integer. Number’ of unnumbered 
information protocel data units CPOWU)] sent. 
Read only. 


LKEDA CSS] Implicit Integer 
: 16 bit integer. Number oc& information cectsts 
sent. Read anly. 


LKRPD CSS] [Implicit Integer | os 
16 Bit integer. Number of unnumbered 


informatian POU’s received cerrectly. Read 
only. 


LKROA CSS2 Implicit Integer 
16 bit integer. Number cf informcetion cectets 
received. Reed only. 


LKEFK Total number of Frames sent € data, cantroi, XID, ane 
LEST) = Read Gulu. 


LKRPK Total number of frames received € data, ceantrel, XI, 
and TEST). Reed anly. 


LXICB CSS] [Implicit Intsger 
16 bit integer. Number or frames with 
incorrect Field contents Coed addr., 
cmd-codel]. Read anly. 


LXRTS CSS] [Implicit Integer 
168 bit integer. Number of TEST response POU’s 
received. Kecad cnrly. 


LKOTS CSS] Implicit Integer . 
16 Bit integer. Number cf TEST recuest POU’s 


t 
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received. Read enly. 
LKRIDO CSS] [mplicit Integer 


16 bit intager. Number of XIO response PO's 
received. Recd oniy. 


16 Bit integer. Number cr XI0 response FOuU's 
received. 

REMOTE LOGICAL LINE ATTRIEUTES 

‘Static Parameters defined in CLM directives 

LS/LACS Dependent Attributes 

LSAP NAME CSS] Implicit IAS string 
8 characters. Name cf LSAP. Reed only 

LOGRSOO CSS) Implicit integer | 
16 Bit integer. [Initial value is zers until 
activate tlieeal SAP request, LACS LLEO LME 


Function determines legicel address while 
ectivating SAP. | 


TEs= SCe Oefined Attributas 


RLSAP ADDR CSSI Implicit integer 


S¢ or e% bit integer. LSAP Address. 
Csansists cf 8 bit remote LSAP eddress cnd 
Qa remete MACSAP address c& either 16 er 
“5S Bits. Keed eniy. 


RLSAP SOCORLN CSS] [Implicit integer 
16 Bit integer. Length cf remete LSAP 


@deress. Must be a@ value cfF 1S er #s 
Bits. Recd only. 
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Qc _ CEIJECT sieris 


This Sppendix lists tre OSA states that are suscsertsd Fer tre 
LAN type ebjects. The conditisns under which these states are 
reocned are aciso described. 


SUPPORTED DSA STATES 


CONTROLLER SYSTEM MGT. PHYSICAL LOGICAL LINK 

ADMIN.FCT. LINE LINE CONNECTION 

IN“-USE i: To Be : To Be i To Be | To Be | Toa Se. 
' Supported: Supported: Supported! Supported: Suprerted : 

i ; i H ' in Future! 

ENABLED | For Future: For Future! ror Future: For Future! Fer Future | 
' Study : Study : Study i Study (| Study ; 
DISABLED: Not | Por Future! For Future! For Future: For Future | 
' Apolicable: Study i Study i Study ' Study 

LOCKED : Toa Ee i: Ta Be : Ta Be | For Future: Nat 
' Supported: Supported: Supported: Study i: Applicable : 

DOWN : Ta Be ; Not : Toa Be | Nat : Not 
: Supported: Applicable: Supported: Applicable: Applicable : 

TEST ‘ Ta Be ' Far Future: Ta Be . Por Future: Not 
| Supportad: Study : Supported: Study i Appliceble | 
SHUTDOWN! For Future! Not ' Fer Future! For Future! For Future ! 
} Study i: Applicanbis: Study Study | Study 


aw we 
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DSA STATES SUPPORTED ON E02 LAN 


*“ Tyre © link cennecticrs 
exist Fer statistical 
pucpeses onmiy .? 


DESCRIPTION 
The controller is fully ocperatianal end chle *s service user 
request for controller oprecesses. This requires treet the 
LACS Beard hes been Fully initialized CLACS sceftucre has 
been leaded and LAACS kernel and processes cre cunning). 


CAUSE OF TRANSITION | 
The cenmtroller object mey transition ints the IN-USE stats 
From the LOCKED state. [t will transition From the LOCKED 
etate due to an operetecr: cammend or during system 
Gane -sursction:. 


NEXT -Slaiss 


LOCKED Result cf a request By oferctcr. 
DOWN Result cf& a Rercwere Fault detected an the LACS 
Board. 


AFFECTS ON STATES OF OTHER OBJECTS 
NONE 

ENABLED STATE 

For Future study. 


OISABLED STATE 
MGC esplicesie Es. the cantreliec abject: 


LOCSED Stale 


DESCSIPTION 
A controller in the LOCKED state is met avy 


G22.65.2 25> 
service By any nenrw-edminstrative users. While residing in 
ere LCOCKES: state. he ‘cesntrellsre car. Ss 27 che. ct €su- 
Substates which csrrespend ta the erersatiencl caracbilities 
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cf the LACS beard. 


CAUSE CF TRANSITION 
The controller can be transitioned ints the LOCKED stats 
From the I[IN-US= or QOQUWN states as c resuit af en cperatcr 
command. [ft can alsa enter the LOCKED stats from TEST stzsts 
under contrel af the test pregram. 


SUBSTATES 
KeSET LACS beard heardwere and firmware Ras Seen reset. 
LACS Firmware fFunctisnms ere cperct:cnal. 
HALT LACS precesses have been Ralted. LACS herdware 


and firmware functions mave not Been reset and 
LACS fFicmwere Functions are aperational. 


LOADED LACS Board memery has been loaded. , 
4 STARTED The Kernel softwere and LACS scftware is 
4 executing. : 
QOPERATICNAL LACS initialization of the kernal and softwars 
processes has Seen cemplsted. In additian all 
SAPS and LAN data structures heave besn 
initialized. 


NEX? SIATES 


IN-USE Due tea operator command cr system canfiguraticn. 
OCWN Que ts detected Rerdware Failure. 
TEST Due to test program. 


AFFECTS ON STATES OF OTHER QBJECTS 
A cantroller object transiticning to a LOCKED stste will 
cause Ll prRysical lines and logical lines which ers mepred 
to it to also enter the LOCKED state. A cantroller in a 
substate other than QPERATIONAL implies that all other 
ebjects C upward mapping J] are LOCKED cr non-existent. 


DOWN STATE 


DESCRIPTION 
A Moardware Fault nas been detected in the controller. 


CAUSE OF TRANSITION 


LACS beard Firmwere Ros detected a Foult asseciatsed with the 
centroller. 


( NEXT Siares 
LOCKED Due to cperatcr command. 
NON-EXISTENCE 
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AFFECTS CN STATES OF CTHER OQEJECTS 
R controller chject transitioning ta a OCWN stete will cause 
@lil shysical lines and loegiesl Lines which ere mepeed ta it 
te alse enter the LOCKED stata. 


TEST STATE 
DESCRIPTION 


A controller chiject in the TEST etct 
test procram. 


(0 
e- 
it) 
Cc 
4 
nr 
i) 
"y 
0 
() 
3 
‘t 
"1 
0 
-— 
Q 
| 
A 


CAUSE OF TRANSITION | 
A cast pregrem transitisns ac centrscller ts the TEST state 
From the LOCKED state due to a test pregrem request. 

NEXT STATES 
LOCKED Due ta test pregram. 

COWN Due to test program. 


AFFECTS ON STATES OF OTHER OBJECTS 
Specific to nature oft test eregram. 


SHUTDCUN STATE 
For Future study. 


NON-EXISTENCE 
The cantroller object is initially creetsed in the lecked state 
at system imitirelization. 


PHYSICAL LINE GEJECT 
IN-USE STATE 


DCESCRIFTION 
A physical line is in the (N-USE state when a LAN ederter 
Res been Fully initialized. 
CAUSE OF TRANSITION 
The prysical line can transi 


Zism imes the INW“USE stats Sram 
the LOCKED state. The transiticon From the LOCKES states will 
Ceftur ot the successful comoletison sf LACS initialization cr 


Gue Cf en. ceerctec command. 


NEXT STATES 
LOCKED Que Ss. en eserster commenc:. 
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DOWN Due to a detected mnardware Failure in the LACS 
adapter. 


AFFECTS ON STATES OF OTHER OBJECTS — 
The physical line can trensitieon inta the I[N-USE oaniy frem 
the LOCKED stete. This dees not affect the stcte of any 
ether ehject. 


ENABLED STATE 
For Future study. 


DISABLED STATE 
For future study. 


LOCKED STATE 


DESCRIPTION 
A physical line in the LOCKED state tits unavailable for 
service tc higher layer users. 


CAUSE OF TRANSITION 
The physical line will transiticn ta the LOCKED state Fram 
the IN-USE , DOWN , and TEST state due ts a commend From the 


Operatcr. 
SUBSTATES | 
RESET LACS adapter hardwere has been reset. 
OPERATICNAL LACS edapter is Fully operational. 
NEXT STATES 
IN-USE Due to cperator command er during system 
configuratian. 
DOWN Due to cperatoar cammend. 
TEST Que to command from test program. 


AFFECTS ON STATES OF QTHER OBJECTS 
Nene. While the physicel line is locked all requests From 
Migher layers will be rejected. Cnly administrative requests 
will be eccepted. 

DOWN STATE 


NESCRIPTION 
The OCWUN state of a physical line cescribes an cdapter with 
which a Fault hes been detected by LACS Firmware. 
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CAUSE OF TRANSITICN 
Detectian cf a Fault in the adester. 
NEXT STATES 
LOCKes Cue *98 apersatsr commend. 
AFrsli CM STATES OF QTHER CQSJECTS 
Nene. See LOCKED stats. 
TEST STATE ‘ 
CESCRIPTION 
The shysical line in the TEST stete indicates that it is 
unaveLrlable For service and Gediceted ts atesting 
cperstion. 
CAUSE QF TRANSITION 
The physical line will transition from the LOCKED state to 
the LEST state under centrecl cf test preeram. 
SUBSTATES | 
Substates ts be defined Sy specific test requirements. 
NEXT STATES 
LOCKED Due to cperatcr or test pregram commend. 
COWN Due ts a command fram c¢ test pregrem. 
AFFECT ON STATES OF OTHER QBJECTS 
Specific ta test pregram. 
SHUTOOWN 
For Future study. 
NCN-EXISIENCE 
The physical line abject will be created in LOCKED state ct 
system initiclizcatian ar due ta a Create Fhysiceal Line request. 
SYSTEM MANAGEMENT AOMINISTRATIVE FUNCTICN CSMAF] 
[N-USE STATE 
CESCRIPTICN a 
RA system mencsgement ceministretive Function is in tne [N-USE ee" 
stete when a LAN edeaster Fes Been Fully oiuniticiized end cen 
activate SAP request hes Besn cecs:ived From ca user cf sust2m 
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management servicss. 


CAUSE OF TRANSITION 
The system management administrative Function can transition 
into the IN-USe state From the LOCKED state. The transitian 
From the LOCKED state will occur at the successful 
cempletion af LACS initialization cr due ta an aperater 
command. 


NEX? STATES 
LOCKED Due to an aperator commend. 


AFFECTS ON STATES OF OTHER OBJECTS 
The system management cdministrative Function can transition 
into the $[IN-USE only fram the LOCKED state. This dees nat 
affect the state cf any other object. 


See 


_SNABLED SIATE 
For future study. 


DISABLED STATE 
For Future study. 
LOCKED STATE 


CESCRIPTION 
A system management administrative Function in the LCCKED 
state is unavailable For service to higher layer users. 


CAUSE OF TRANSITION 
The system management administrative Function will 
transition to the LOCKED state from the I[N-USE , DOWN , and 
TEST state due to a command from the ocperctcr. 


NEXT STATES 


IN-USE Due to operator command or during system 
configuration. 
TES. Due to cemmand From test pragram. 


AFFECTS ON STATES OF OTHER OBJECTS 
None. While the system mancgement administrative Function is 
locked all requests from users ctherc than T2U routines will 
be retected. 


( DOWN STATE 


Not Appliceble 
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TEST State 
Fer Futura study. 


CeauUSE OF TRANSITICN 
The pnyss:esl ceaennection will transition from thre LOCKED 
state te tne TEST state under cantscal cf tast program. 


SUESTATES | 
Substctes ta be defined By specific test reaqulrements. 


NEXT STATES 


LOCKED Due to operater or test peregream command. 
COWN Due ts a command froma test program. 


APFECT ON STATES OF QTHER OBJECTS 
Seecific to test program 


SAUTOOWN 
For Future study. 


NON-EXISTENCE | 
The physical cannection abject will be created in LOCKED stctes 
Q= sustem initialization er due ts a Crests Fhrysicel Lins 
request. 7 

LOGICAL LINE GSlECT 


DESCRIPTION 


A logical line is iN-USE when an LSAP has been initialized 
due to an aessccicts monitar call. 


CAUSE OF TRANSITICN 
The tlagical line will transition to the [N-USE state Fram 
the LOCKED etate due ts cn assecicte monitor call. 


NEXT STATES 
LOCKED Due ts an ceerctsar request. 


APPEC TS. ON States. OF Cliaek GEIECTS 
NONE? | 


FNABLED STATE 
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For Future study. 


DISABLED STATE 
For future study. 
LOCKED STATE 


TJESCRIPTION 
A legical line in the QISABLED state is uneavarleble Fear 
service tc the RAigher layer mepred to the lagical line. 


CAUSE OF TRANSITION 
A logical line will transition to the LOCKED state due to an 
Cperatar cammand. 


SUBSTATES , 7 
a RESET LSAP counters and velues cre reset. 
“eS HALTED LSAP is ‘INACTIVE’ but defined. 
GOPERAT TIONAL LSSP is cperatiaonel. 


NEXT STATES . 
IN-USE Due ts an asscciates monitor call. 


AFFECTS ON STATES OF OTHER OQSJECTS 
The transitioning cf the logical line to the OISABLED state 
will cause any Link comnmecticons to become OISASLED. 


DOUN STATE 
Not applicable toa the logical line object. 


TEST STATE 
For Future study. 


SHUTCOWN STATE 
ror future study. 


NON-EXISTENCE 


The logical line is erected in ethe LOCKED stats at system 
initialization oar due toa a Create Lagical Line request. 


LOGICAL LINK OBJECT 
ae Fer future study. 
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